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determined from transits and measures of diflferences of declination, is assumed 
to be 9".90. All double-star measures are by double distances, and therefore the 
reading for the coincidence of the wires has been a matter of no consequence. 
F'or the sake of convenience in checking the opposite readings, whenever new 
wires have been put in they have been made to coincide substantially with zero 
divisions on the micrometer-head. As the micrometer is taken oflf once a week, 
or oftener, to make way for other attachments, it has been necessary to replace the 
wires many times during the course of this work. The revolutions of the microm- 
eter-screw are read on the horizontal dial attached to the box, near the divided 
head of the screw. 

The positive eye-pieces used with the micrometer give magnifying powers of 
360, 520, 700, 1000, 1500, 1900, and 2600. The nominal values of these eye-pieces 
were about 25 per cent higher, but they were measured by Mr. Keeler, and the 
results found which are given above. The lowest power has been used only in 
measuring comparatively distant stars. F'or close stars, where the distance is not 
more than o".25, one of the last three powers has been employed, the selection 
depending somewhat upon the steadiness of the air. 
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It is important to preserve the relative positions of the micrometer-head, 
bisecting-screw, and pinion C, as here shown. No other arrangement will be as 
convenient. In every possible position of the micrometer, the necessary use of 
both hands at the same time will be found to be convenient and easy for the 
observer. Naturally the more delicate motions of the micrometer-screw and the 
pinion will be eflfected by the right hand, and the corresponding movement of the 
bisecting-screw by t-he left hand. When the micrometer-box is anywhere near a 
horizontal position with respect to the observer (the wires at right angles to the 
line joining the eyes), C and E are used by the right and left hands, respectively, 
in measuring angles, and B' and E in measuring distances. When the box is more 
nearly vertical with respect to the observer, the head E* of the bisecting-screw will 
be worked by the left hand in each case. The convenience and practical value of 
this arrangement can only be appreciated by one who has used the old plans, and 
then tried this. 

With respect to the practical working of the illumination, I will briefly say 
that it has proved a complete success in every respect. Any object that can be 
seen under any circumstances, however faint, can be well and accurately measured. 
There is no such thing as a star too faint for measurement, if it can be seen at all. 
A very feeble light is sufl&cient to illuminate the wires perfectly for any object. I 
believe far better results can be obtained by the use of bright wires in a large part 
of the most desirable and important double-star work, than is possible by the same 
observer using a bright field, and that sooner or later it will be generally used in 
all micrometrical observations. 
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MICROMETRICAL MEASURES. 



/?1014. 



R. A. o" I" 23' J 
Decl. + 31° o' \ 



II 



1891.689 


336.6 


1.42 


7.0 . 


. 12.0 


36 


.692 


334-2 


1-57 


7.0 . 


. 12.5 


36 


.711 


337-0 


1.50 


7.0 . 


. 13.0 


36 


1891.70 


335-9 


1.50 


7.0 . 


. 12.5 





There are no other measures of this pair. 



:2!'2. 





R.A. 
Decl. 


0" 2™ 

+ 79" 


36-^ 

3'i 






1890.785 
.802 

.879 


1 73" I 
179.9 

178.3 

177.1 
168.3 


0.27 
0.30 
0.30 

0.29 
0.30 


7.0 . . 

6.6 . . 
6.5 . . 

6.7 . . 


. 7.0 
.6.6 
.6.8 

.6.8 


36 
36 
36 


1890.82 
1892.386 


36 



• This pair has been single, or non-measurable, 
for the last thirty years. The angular motion 
since the last measure of O^ in 1858 has been 
more than 150". It is not a difl&cult pair now, 
and the distance should be steadily increasing, 
with but little change in the angle. The meas- 
ures indicate a period of about four hundred and 
fifty years, with a maximum distance of i". 

ft Cassiopeiae. 





R.A. o'^ 2"43'> 
Decl. + 58' 20' S 




1889.589 


// 
189.4 22.61 2.0 . 


. 14.0 36 


.592 


188.9 22.54 


- 13-5 36 


•594 


189.3 22.74 


• 13-5 36 



1889.59 189.2 22.63 . . 13.7 

This ver>' minute companion was detected, I 
think, by Mr. Alvan G. Clark. I do not know' 
with what aperture it was first seen. I have a 
recollection of his mentioning some years ago 



that he had seen a faint companion to ft Cassio- 
peiae. The Struve 30-inch refractor was probably 
the instrument used. 

ft 483. 

R.A. o»* 2'° 49'^ 
Decl. + 40^ 11' \ 

O II 



1891.689 


45-4 


2.79 


7-5 • 


. 12.0 


36 


.692 


43-9 


3-07 


6.8 . 


. 11.5 


36 


.711 


430 


3.00 


7-2 . 


. 11.5 


36 


1891.70 


44-1 


2.95 


7-2 - 


. II. 7 


36 




/?484. 










R.A. 
Decl. 


0^ 3" 

+ 51^ 


22 ) 


• 
 




1890.898 


153^0 


I '.88 


7-5 • 


. 11.5 


36 


.900 


156.2 


2.01 


7-7- 


. 1 1.5 


36 


.911 


154.6 


1.84 


7.8. 


. 12.0 


36 


1891.689 


155^8 


1.85 


7^5 • 


. II.O 


36 


.692 


155-3 


1.90 


7^5 • 


. 12.0 


36 


•731 


157-2 


1.83 


7.8. 


. 1 1.5 


36 



The mean results of the two sets of measures 

are: 

1890.90 154.6 1. 91 7.7 . . 1 1.7 
1891.70 156.1 1.86 7.6 . . 11.5 

/^253. 





R.A. o*' 4" 


^'\ 








Decl. +57- 


51' i 






1888.733 


// 
50.6 0.68 


8.5 • 


. .8.5 


12 


9-553 


50.2 0.66 


8.0 . 


. .8.2 


36 


9^556 


5 1 .6 0.60 


8.3 . 


..8.3 


36 


1891.504 


48.2 0.58 


8.2 . 


..8.3 


36 


•537 


46.3 0.63 


0.4 . • 


. 8.5 


36 


ving the 


following means: 






1889.28 


5o'!8 0.65 


8.3. 


..8.3 


3" 


1891.52 


47.2 0.60 


8.3. 


.  0.4 


2n 



IP 

b 



i6 
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The only prior measures are: 



1875-95 



// 



49-9 



0.42 



5n 



/?485. 





R.A. 


o*' 4» 


2.0' 1 








Decl. 


+ 58^ 


6'i 






1889.537 


306.9 


0.46 


8.5. 


. . 8.6 


36 


•553 


307.8 


0.42 


8.4 . 


..8.5 


36 


•556 


307-5 


0-45 


8.5 • 


..8.5 


36 


1891.504 


308.0 


0.42 


8.5 • 


. . 8.6 


36 


•537 


307.2 


o^45 


8.5 • 


..8.5 


36 



These with a prior set of measures are all the 
observations: 



// 



1878.17 


148.5 


0.41 


^ 


2 n 


1889.55 


307.4 


0.44 


p 


3n 


1891.52 


307.6 


0.43 


p 


2 n 



/S255. 

R. A. o" 5" 38' 
Decl. +27° 45' 



// 



1890.862 


96.7 


0.70 


7-5 . 


. . 8.0 36 


•879 


99.0 


0.53 


7.5 • 


. . 9.0 36 


.882 


97-9 


0.53 


7.6 . . 


 . 8.3 36 



1890.87 97.9 0.59 7.5 .. . 8.4 

Probably not much change yet, as A found: 
1875.76 99.0 0.38 De 4 n 



/S^864. 

R.A. o'* 6° 40"; 
Decl. +34^4o'i 



1891.689 
.692 
.711 



// 



133.8 


1.98 


8.4 . 


. 1 1.5 36 


137-0 


2.03 


8.2 . 


. 1 1.5 36 


138.3 


2.07 


8.5 . 


. 1 1.5 36 



1891.70 136.4 2.03 8.4.. 1 1.5 



/?998. 





R. A. 0^ 7" 
Decl. + 5^ 


30"^ 

55'^ 






891.657 


115.4 1.31 


8.5 . . 


.8.6 


36 


.692 


113.7 1. 15 


8.2 . . 


.8.4 


36 


•709 


1 14.4 1.23 


8.2 . . 


. 8.4 


36 



1891.68 1 14-5 1.23 8.3 .. . 8.5 



1888.914 



/? 486. Oeti 33. 

R. A. o** 8" 19' 
Decl. — 8' 27' 

5.3 3.09 5.0 . . ii.o 36 



/^ 1027. 



1891.845 

.854 
^56 

1891.85 



R.A. 
Decl. 

i85"9 
186.8 

189.4 
187.4 



o*' 8" 44" 
20 50 



// 



1.60 
1.56 
1.49 



7.5 

7.7 
8.0 



11.5 36 
1 1 .0 36 

12.0 12 



1.55 7.7 . . 11.5 



1889.323 

.392 

.397 
.512 

1889.41 



R.A. 
Decl. 

9i'.5 
89.8 

91.7 
93.7 



:^13. 

o*^ 9" 

+ 76" 

// 



0.76 

0.87 
0.75 

0.86 



91.7 0.81 



25' 

6^5 

6.0 
6.0 

6.5 

6.2 



6.6 
6.1 
6.0 

67 

6-3 



36 
12 

36 

12 



Binary system, in slow retrograde motion. 

/^487. 

R. A. o** 10" 18' 
Decl. + 28' 38' 



B and C. 



1891.636 
.638 



267.0 
266.1 



// 



2.25 
2.53 



8.8 . . 1 1.5 36 
9.0 . . 1 1.5 36 



1891.64 266.5 2.39 89 . . 11.5 



1891.636 
.638 



AandB ( = ^17). 

29.7 26.95 8.2 .. . 
29.1 27.02 8.0 . . . 



36 
36 



1891.64 



29.4 26.98 8.1 . . . 



ft 392 (B. A. C. 46). 

R. A. o"* lo" 31' 
Decl. + 60'' 52' 



1888.706 

.709 
.711 



// 



67.9 19.71 6.0 
68.8 19.41 7.0 
67.8 20.28 



1888.71 68.2 19.80 6.5 . 

No other measures of this pair. 



13.0 

11.5 
12.5 

12.3 



12 
12 
12 
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pected. The minimum distance between the stars 

of I ".8 will be reached about 1901, after which 

they will slowly separate. 

The principal star is Lalande 593, and its place 

(1880) is: 

R. A. o**2i"35N 
Decl. — 17" 4' i 

The magnitude is variously estimated. In 
addition to the magnitude given in connection 
with the measures, it is rated as 8 by Lalande 
and Gould, and 7.3 by Schonfeld. 

Mount Hamilton^ Dec. 5, 1890. 

fi 107. 



These two sets of measures give: 



R. A. o*' 24" 28' 
Decl. + 62° 14' 



1891.504 
.537 
1891.52 



358.0 
359-6 

358.8 



// 



4.42 
447 



8.0 . 
8.0 . 



9-3 
1 0.0 



36 
36 



4.44 8.0 . . 9.6 



7/0. 212. 13 Oeti. 

R. A. o' 29™ 3" ) 
Decl. - 4^ 15' \ 

1890.785 Cannot see any trace of du- 
plicity in the large star. 
Tried all powers; seeing 
fairly good. 

Large star, perfectly round. 
Fine seeing. 

Round with 1500. 

Hough, with the Chicago refractor, thought 
this was a close pair (90' : o".3). 



1891.575 
1891.597 



As a wide pair this is p 490. 



// 



1891.575 


58.8 34.14 


5.0. 


. 14.0 


36 


.597 


58.8 33.46 


5.5 . 


. 14-5 


36 


.657 


59-2 33-57 


6.0 . 


. 14.0 


36 


I89I.6I 


58.9 33.72 

02; 15, 

R.A. o»»29" 
Decl. + 48' 


5-5 . 
14"/ 

22' i 


. 14.2 




1890.879 


// 
302.9 0.20 


7.5- 


..8.5 


36 


.882 


301.0 O.II 


7.0. 


. .8.5 


36 


.898 


301.0 0.15 


7-3 . 


. . 8.0 


36 


1891.692 


304.6 0. 1 7 


8.0 . 


. . 8.6 


36 


.711 


300.3 0.12 


8.0 . 


. .8.5 


36 


.733 


301.5 0.14 


7.5 . 


..8.5 


36 



1890.88 

I89I.7I 



301.6 
302.1 



II 



0.15 

0.14 



3n 
311 



This star seems to have been rejected by O^ 
as being really single. Apparently no one but 
Madler has ever previously seen it double. He 
gave 97^3 : o".3 ±: ( 1851.^), and noted it as single 
the following year. It was very doubtful to De, 
1865. I could see no certain elongation with the 
Hanover 9.4-inch in 1874, and found it single with 
the Chicago i8J^-inch in 1879, and had come to 
the conclusion that it was not a double star. 
Even if there has been no change, the closeness 
of the components would account for the failures 
heretofore to see it double. (See A.N. 3017.) 

/?230. 

R. A. o** 29" 24" ) 
Decl. + 26** 29 S 

o // 



1891.689 


322.5 4.03 8.6 . . 


. 9.0 


36 


.695 


325.4 3.78 8.4 . . 


. 9.0 


36 


.733 


324.5 3-91 8.3 . . 


. 9.0 


36 


1891.70 


324.1 3.91 8.4 . . 

/? 1097. 

R. A. o*" 30'" 30' ) 
Decl. + 57'51'i 


. 9.0 




1891.537 


// 
248.0 0.52 8.0 . . 


. 8.2 


36 


.575 


252.5 0.50 8.2 . . 


.8.3 


36 


.581 


254.1 0.43 8.0 . . 


. 8.1 


36 



1891.56 251.5 0.48 8.1 .. . 8.2 



p 395. Oeti 82. 





R.A. 
Decl. 


o»'3i" 



25 


26' i 






1890.802 
.824 

.832 


1 144 
1 1 1.4 
1 1 1.9 


0.77 

0.75 
0.69 


6.0 . 
6.0 . 
6.0 . 


. .6.1 
. .6.2 
. .6.0 


36 
36 
36 


1890.82 


1 12.6 


0.74 


6.0 . 


. .6.1 




1891.854 

.856 
.859 


1 18^7 
1 19.7 
1 16.3 


o"86 

0.75 
0.65 


6.5 . . 

7.5.. 
6.8 . . 


. 7.0 

.7.5 
. . 7.0 


36 
12 

36 


1891.85 


118.2 


0-75 


6.9 . . 


.7.2 





Certainly a binary, but the motion is slow. 
This star has a large proper motion, which, 
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according to Argelaxder, is i".436 in the 
direction of 90". 3. 

/? 4 9 1 . ^ Andromedae. 



Chicago 1 8 J4 -inch. My previous measures of 
this and the Herschel star are as follows: 





R.A. o*'32" 
Decl. + 30' 


?fi 






1888.706 


// 
300.2 27.05 




13.0 


12 


.709 


298.4 28.00 




12.0 


12 


.711 


300.4 27.74 






12 


1890.556 


299.5 28.26 




12.0 


36 


.564 


299.2 28.07 




12.5 


36 


.573 


299.6 28.22 






36 


lese measures give: 








1888.71 


2997 


27.60 




3n 


1890.56 


299.4 


28.18 




311 



1891.657 

.692 

.709 



/?257. 

R.A. 0^33" 45'^ 
Decl. + 46' 36' S 

239.1 0.66 8.0 . 
236.3 0.63 8.0 , 
236.0 0.65 8.3 . 



.8.7 

. 9.0 
.8.6 



1891.68 237.1 0.65 8.1 . . . 8.8 

a Cassiopeiae. 

R.A. o''33»42' 
Decl. + 55° 53 



36 
36 
36 

36 





A and B. 






1889.594 


273.1 17.61 


. . 14.5 


36 


.608 


271-6 17-55 


• • 


36 


.611 


272.5 17.51 


• • 14-5 


36 


1889.60 


272.4 17.56 
A and C. 


• • 14-5 




1889.594 


1057 39''65 


. . 14.0 


36 


.608 


1055 3940 


• • 


36 


.611 


106.2 40.12 


. . 14.0 


36 


1889.60 


106.5 39-72 


. . 14.0 




A and D (-//g ' 


1993). 




1889.594 


// 
280.0 63.27 


. . . 9.0 


36 


.608 


280.1 62.96 


. . . 9.0 


36 


.611 


280.4 63.36 


. . . 9.0 


36 


1889.60 


280.2 63.20 


. . . 9.0 





1878.11 108.7 40.07 P 2n AC 
.11 279.9 62.38 P 2n AD 

P 865. 

R. A. o** 37" 14" ) 
Decl. + 42" 35' i 

o // 



I89I.8I5 


197.2 1. 21* 8.5 .. . 9.0 


12 


.838 


198.8 1.40 8.3 .. . 8.5 


12 


.845 


196.2 1.30 8.2 .. . 8.8 


36 


1891.83 


197.4 1.30 8.3 .. . 8.8 




/? 2 3 1 . Caissiopeiae. 






R.A. o*'38» 2*1 






Decl. + 47' 38' i 




1888.706 


303^6 32.89 . . 1 1.5 


12 


.709 


303.1 32.50 . . 1 1.5 


12 


.711 


303.9 32.50 . . 1 1.8 


12 


1888.71 


303.5 32.63 . . 1 1.6 




The only earlier measure is: 




1876.51 


303^9 32.81 De 

/?866. 

R.A. 0^38" 5'^ 
Decl. + 42' 35' \ 


I n 


1891.815 


72.6 1.43 9-3 •••9-3 


12 


.838 


67.7 1.38 9.0 .. . 9.1 


12 


-845 


68.5 1.37 8.7 . . .8.8 


36 


1891.83 


69.6 1.39 9.0 . . .9.1 





/^493. 

R. A. o** 39° 4" 
Decl. + 50** 27' 



// 



The nearest star, /i, has not been seen before. 
The second companion, Cj was added with the , 



1891.845 50.3 0.77 9.0 .. . 9.1 
.862 52.5 0.77 9.0 ... 9.1 


36 
36 


1891.85 51.4 0.77 9.0 ... 9.1 




ytf492. B.A.O. 201. 




R. A. 0^ 38" 28' \ 
Decl. +54°34'i 




// 
1889.547 150-9 2.09 5.5..11.5 

•553 153^1 2.08 5.8 . . 1 1.5 

•556 1542 2.16 5.7 . . II.O 


36 
36 
36 


1889.55 152-7 2.1 1 5.7 . . 1 1.3 
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The only earlier measure is the following: 

o // 

1878.73 152.6 r.90 /? 2 n 

/? 495. 



yS781. 





R. A. o** 42" 25' ) 
Decl. +18' 2\ 






1891.655 


// 
224.4 0.64 7.6 . 


. . 7.8 


36 


.657 


225.1 0.67 7.5 . 


..7.7 


36 


.660 


225.2 0.63 7.5 . 


. . 7.6 


36 


1891.66 


224.9 0.65 7.5 . 

/?301. 

R.A. 0^43°' 21") 
Decl. — 22" i\ 

A and B. 


• • 7^7 




1891.785 


319.5 0.94 


. 14.0 


36 


.791 


320.2 0.81 


. 14.0 


36 


.810 


316.7 0.94 


. 14.0 


36 


1891.79 


318.8 0.90 
A and C. 


. 14.0 





It 



1891.763 301.5 11.34 8.7 

.785 300-5 11-22 8.3 
.791 300.1 1 1. 14 8.0 



9-4 
9-3 
9-5 



12 

36 
36 



9-4 



1891.78 300.7 11.23 8.3 

In measuring the wide pair with the 36-inch, 
the close star was added. It is very difficult. 

/?232. 





R.A. o'»43"38'^ 
Decl. +49^59') 








A and B. 






1891.657 


32i!3 0.36 8.3 . . 


. 8.4 


36 


.660 


319-7 0.33 8.0 . . 


. 8.1 


36 


•673 


319.4 0.53 7.6 . . 
320.1 0.41 8.0 . . 


. 7.8 
. 8.1 


36 


1891.66 






AB and C. 






1891.657 


293.9 28.47 


•9-3 


36 


.660 


294.1 28.49 


. 9.0 


36 


•673 


293.5 28.23 


. 9.0 


36 


1891.66 


293.8 28.40 


. 9.1 





The close pair appears to be in rapid motion: 

• // 
1876.23 288.4 0.48 A 6 n 





R.A. o'*44" 


0'^ 








Decl. + 68' 


20' i 






I89I.58I 


e a 
31.4 0.86 


8.0 . . 


.8.3 


36 


-594 


28.1 0.92 


8.0 . . 


.8.3 


36 


-597 


30.5 0.85 


8.2 . . 


• 8.5 


36 


1891.59 


30.0 0.88 


8.1 . . 


.8.4 





1891.636 

.638 

1891.64 



/?496. 

R.A. 0*^45" \f 
Decl. +12" 8' 

4*3 5-31 7-4 
4.1 5.31 7.6 



12.5 
12.5 



36 
36 



4-2 5-31 7-5 • • 12.5 



/?!. 





R.A. o'*45"45'^ 
Decl. +55^58') 








A and B. 






1889.540 

•556 
•570 


// 
80.9 1.62 8.0 . . 

82.8 1.54 8.2 . . 

84.1 1.20 8.5 . . 


1 0.0 

9-5 
1 0.0 


36 
36 
36 


1889.55 


82.6 1.45 8.2 . . 
A and C. 


9.8 




1889.540 


134-9 3-87 


. 8.7 


36 


•556 


134-3 3-82 


. 8.6 


36 


•570 


133-5 3-77 


. 8.7 


36 


1889.55 


134.2 3.82 
A and D. 


. 8.7 




1889.540 


// 
193.2 9.04 


. 8.7 


36 


-570 


194.2 8.90 


. 8.8 


36 



1889.55 193-7 8.97 

A and E. 



// 



• . . 0.7 



1889.540 332.8 


15-83 




. . 13.0 


36 


•556 333-1 


15.82 




. . 12.0 


36 


•570 333-4 


15.88 




• . 12.5 


36 


1889.55 333.1 


15.84 




. . 12.5 




\x comparison we 


have: 








1875.34 8i'!o 


1.42 


A 


4n 


AB 


-34 133-3 


3-70 


A 


4n 


AC 


-34 192.9 


8.82 


A 


4n 


AD 



L- < 
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/?497. B.A.O. 239. 

R. A. o** 45" 55* ) 
Decl. -f 6o' 28' \ 





A and B. 






1891.499 


// 
171. 2 123.66 6.0 . . 




36 


.504 


171. 1 123.87 6.0 . . 




36 


•537 


171.4 124.15 6.0 . . 
171. 2 123.89 6.0 . . 




36 


1891.51 








B and C. 






1891.504 


// 
148.7 0.81 9.0 . . 


1 1-5 


36 


•537 


151.0 0.71 9.0 . . 


II-5 


36 


1891.52 


149.8 0.76 9.0 . . 

/?498. 

R.A. o'*46"33"^ 
Decl. + 9' 9 i 


II-5 




1891.958 


// 
157.4 2.74 8.0 . . 


1 1-3 


36 


.969 


151.8 2.65 8.0 . . 
154.6 2.70 8.0 . . 


12.0 


36 


1891.96 


12.6 




/? 734. Oeti 132. 








R. A. o^46"47"> 
Decl. - 24' 39' \ 






1888.838 


// 
347.4 10.66 7.0 . . 


lO.O 


12 


.851 


346.4 II.OI 




12 



1888.84 346^9 1083 7.0 . . lO.O 
Apparently unchanged: 

O II 

1879.68 348.9 10.74 p 

02 20. 66 Pisciiim. 



3n 



R. A. o** 48" 15' 
Decl. + 18** 32' 



1891.655 
.650 

•673 

1891.66 



// 



340.9 


0.42 


• 


36 


339-9 


0.36 


5.5 • 


. . 6.0 36 


342.2 


0.39 


6.5 . 


. . 6.8 36 


341.0 


0-39 


6.0 . 


. . 6.4 



/3 1028. y Oassiopeiae. 

R. A. o** 48" 50" 
Decl. + 60" i' 



1889.512 
.526 

•534 
•553 

1889.53 



// 



255-1 
256.5 

254^2 

255-8 



2.05 
2.22 
2.25 
2.09 



255.4 2.15 



"•5 


36 


II-5 


36 


II-5 


36 


12.0 


16 



The measures of last year gave: 



// 



1888.69 255.9 2.18 



/^233. 



/? 



6n 



R. A. o** 49" 9' 
Decl. — 18*' 6' 



n 



1891.958 90.5 1. 14 8.0 . . . 9.0 36 



P 1099. B.A.O. 255. 

R. A. o** 49" 33" ) 

Decl. + 59" 43' \ 

280.0 o.io 6.5 . . 

284.9 0.14 6.0 . . 
281.8 0.13 6.0 . . 

282.2 0.12 .6.2 . . 



1891.657 
.692 

•733 

1891.69 



. 6.5 


36 


. 6.0 


36 


. 6.0 


36 



. 6.2 



A fine close pair discovered with this telescope 
in 1889. 



02 21. 



R.A. o'*56' 
Decl. + 46* 



1891.499 

•537 
•575 



II 



34^9 
37^4 
33-7 



i89i^54 35^3 



1.04 
0.92 
a99 

0.98 



4" 
44' 

7-7 
8.0 

8.0 



8.2 
8.4 
8.7 



36 
36 
36 



7.9 . . . 8.4 



/^396. B.A.O. 282. 

R.A. o*'56" 13" 
Decl. + 60° 26' 



1888.681 


66.5 


II 
1.22 


6.5 . . 


1 0.0 


12 


.720 


66.4 


1. 14 


6.3 . . 


9.0 


12 


•733 


66.8 


1.22 


6.3 . . 


8.5 


12 


•758 


67.4 


1-37 


6.0 . . 


95 


12 


1889.534 


67^3 


1. 18 


6.0 . . 


lO.O 


36 


•537 


65-7 


1.40 


6.0 . . 


9.8 


36 


•553 


66.1 


1.27 


6.0 . . 


1 0.0 


36 


le mean results are 










1888.72 


66.8 




^•25 




4n 


1889.53 


66.4 




1.28 




3n 



No evidence of change: 



1 1.6 



1877.05 



66.4 



1.24 



4n 
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/?735. 








R.A. o»'58"55-> 
Decl. — 34** 10' ) 






I89I.8I5 


// 
220.0 8.62 6.0 . 


. 10.5 


12 


.835 


219.2 8.34 6.0 . 


. 10.5 


12 


.838 


221.8 9.09 


• 


12 


1891.83 


220.3 8.68 6.0 . 

/?501. 

R.A. i"* o»4o'> 
Decl. — 5^ 1/ \ 


. 10.5 




1891.925 


ii 
32.3 2.70 8.0 . 


. 11.5 


36 


.928 


31.2 2.73 8.0 . 


. 11.5 


36 


.958 


30.5 2.75 8.3 . 


. 1 1.5 


36 


1891.94 


31.3 2.73 8.1 . 

/5 397. 

R.A. i'^ o»53"^ 
Decl. + 46** 12' i 


. 1 1.5 




1891.689 


// 
142. 1 8.66 7.4 . 


. 9.0 


36 


.695 


141.9 8.77 7.0 . 


. 10.8 


36 


.709 


141.6 8.67 7.5 . 


. 9.0 


36 


1891.70 


141.9 8.70 7.3 . 

/^502. 

R. A. i'' 2™ 13" ) 
Decl. + 15° 9' S 


. 9.6 




1891.958 


305^5 3- 16 8.2 . 


.11.0 


36 


1892.036 


305.8 3.32 8.3 . 


. 11.5 


36 


1892.00 


305.6 3.24 8.2 . 


. II. 2 




02" 5 1 5 . (p Andromedae. 






R.A. i^ 2" 32') 
Decl. + 46° 36' \ 






1890.575 

.594 
.610 


// 
249.6 0.30 5.0 . 

247.8 0.30 

255.0 0.36 


. . 6.0 

• • 


36 
36 
36 



1890.59 250.8 0.32 

Excessively difficult in the following, as the 
star is low, and measure not very certain: 



// 



1892.386 1 18.2 0.13 



36 



i^ 3 



1891.763 



H 2021. 

4^^ 
19 16' J 

Nothing seen. Good definition. 
All the stars examined. 



R.A. 
Decl. 



Herschei* thought this star was a close double. 
I have looked for it before without success. 
There is certainly no close pair in or near this 
place. 

ft 303. Pisciiim 201. 





R.A. i^ 3" 
Decl. + 23^* 


9 ) 




1891.958 
.969 


'/ 

285.8 0.64 

283.9 0.79 


7.0 . . 

7-5. • 


. 7.0 36 
. 7-5 36 


1891.96 


284.8 0.71 


7.2 . . 


.7.2 



/J868. 





R.A. i^ 2" 
Decl. +51° 


54"^ 
24 i 




1891.689 

.709 


233*9 9-21 
233-6 930 


8.0 . 
7.8 . 


• . 9-3 36 
. . 9-3 36 


1891.70 


2337 925 


7.9 . 


• • 9.3 36 



/J 235. 





R.A. I** 3™ 


27"/ 








Decl. + 50° 


22' i 








A and B 


• 






1889.523 


857 076 


7-5 • • 


.7.6 


12 


•534 


85.9 0.79 


7.0 . . 


.7.0 


36 


•553 


86.6 0.82 


7.0 . . 


•7-3 


36 


1891.657 


85.7 0.68 


7.0 . . 


.7.2 


36 


.692 


87.4 0.69 


7-3 • • 


•7-5 


36 


.709 


84.9 0.75 


7-5 • • 


.7.6 


36 



The mean results are: 



1889.53 
1891.68 



86.1 
86.0 



// 



0.79 
0.71 



3n 
3n 



This star, with distant companions, is 0^ 24. 
There appears to be some change in the close pair: 



// 



1875-65 


74.0 0.48 


A 


6n 


1883.75 


78.5 0.59 


En 


6n 



/?2. 

R. A. I*" 3" 47' 
Decl. + 29° 14 

1891.971 155.9 2.25 8.7... 9.0 36 
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Ho. 215. 45 Andromedae. 



/? 1029. 5 Piscium. 



R. A. I 
Decl. + 



b .m 26- 



4 
37' 



1890.630 
.660 



•675 



Not double. 36 

Absolutely round with 36 
powers to 1500, and 
fine conditions. Can- 
not be double. 
Perfectly round. Seeing 36 
magnificent. 



Hough gave the angle 259^.1 (1889.97) ^ ^• 
There is probably some mistake about this star, 
as it would be a ver>' easy pair with this tele- 
scope, according to his description. 



/?398. 





R.A. i^ 4" 
Decl. + 47" 


52-^ 
10' 1 




1891.499 
•537 


// 
49.4 1.80 

51.3 1.88 


0.0 . « 
9.0 . . 


. 8.9 36 
. 9.0 36 


1891.51 


50.3 1.84 


8.9 . . 


. 9.0 



/J 258. 





R.A. !»• 5" 
Decl. + 61" 


11 






1889.537 


266.5 I. GO 


6.5 . 


. 1 0.0 


36 


.578 


268.0 1. 01 


6.5 . 


. 9.0 


36 


.589 


270.0 0.97 
268.2 0.99 


6.0 . 
6.3 . 


. lO.O 

• 9-7 


36 


1889.57 





This may have slow motion in angle and dis- 
tance: 



1875.20 
1881.63 



// 



260.4 0.79 
264.4 0.89 






4n 
3n 



02;' 27 rej. 35 Oeti. 
R. A. i*^ 6" 26" 



1891.475 



•731 



Decl. + 1° 50' 

Perfectly round with highest 

powers. Fine definition. 
Single, with all powers. 
Seeing good enough for o". 15. 





R. A. !»• 7" 27' ) 
Decl. + 6" 56' i 






B and C. 




1890.903 
.911 

• ^939 


2494 o'.75 . . 13.5 
248.6 1.02 . . 13.5 
248.5 0.77 . . 13.5 


36 
36 
36 


1890.92 


248.8 0.85 . . 13.5 
A.andB. (-2 100). 




1890.91 1 
.939 


63.2 23.76 
639 23.65 


36 
36 


1890.92 


635 23.70 





There does not seem to be any change in the 
small star since my measures in 1888. 



Polaris. 

R. A. i»* 14" 46' 
Decl. + 88' 40' 

Carefully examined with the 
36-inch with various pow- 
ers. Both stars single, and 
no companion nearer than 
the ^ star. 



1889.293. 





A and C. 






1890.785 


83!© 44.70 


. . 14.5 


36 


.802 


83.7 44.67 


• • i5^5 


36 


1890.79 


83.3 44.68 
A and D. 


. . 15.0 




1890.785 


4i 
169.2 82.80 


. . 14.0 


36 


.802 


170.7 82.86 


. . 14.0 


36 


1890.79 


170.0 82.83 


. . 14.0 





In 1884 I examined Polaris with the Chicago 
refractor, and measured the places of the nearest 
stars I could see with that instrument. The 
measures, which have never been published, are 
as follows: 



1884.74 
•74 



// 



88.0 43.28 
172.2 82.68 



. . 13.0 in 
. . 12.0 in 



These are small stars with the 36-inch. There 
is nothing nearer than the 2 companion. 
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/? 4. Piscium 255. 

R. A. i" 14° 59" 
Decl. + 10° 55' 



A and C. 



1890.851 


e 
69.6 


0.41 


8.0. . 


. 9.0 


36 


.879 


69.7 


0.40 


7-5 • . 


.8.5 


36 


.882 


67.2 


0.42 


7-5 •• 


.8.5 


36 


.903 


70.2 


0.38 


8.0 . . 


.9.0 


36 


1890.88 


69.2 


0.40 


7.8.. 


. 8.8 





// 



1888.706 

.709 
.851 


1 10.4 132.62 

1 10.5 132.55 
109.9 132.30 


12 
12 
12 


1888.75 

1889.971 

1 


1 10.3 132.49 
1 10.3 130.93 

C and D. 


36 



Some of the measures made heretofore are very 
discordant, and would appear to indicate rapid 
motion; but it is now quite certain that the 
change is rather slow. Both angle and distance 
seem to be diminishing. 

/? 1 101. ^ Cassiopeiare. 





R. A. I*" 17" 


27' 


\ 








Decl. + 67' 


30' 


\ 








A and B. 










1891.499 


47-7 2'.92 






. 13-0 


36 


.504 


43-5 300 






, 13.0 


36 


•537 


41.9 3.00 






12.5 


36 


.562 


46.5 2.79 





— 


. 1 1-5 


36 


1891.52 


44-9 2.93 


, 12.5 





/?505. ^Oeti. 

R.A. I** 18"* 2'^ 
Decl. — 8" 48' \ 



1891.925 
.928 

.958 



// 



59.8 60.50 

59-7 59-94 
59-5 59-92 



13-5 
14.0 

135 



1891.94 59.7 60.12 



13.7 



/^ 999 {00 Andromedae). 

R. A. !*• 20" 27" ) 
Decl. + 44" 47' \ 



36 
36 
36 



1888.706 


136.5 


II 

5.06 


10.5 . 


. . 10.5 


12 


.709 


138.7 


4.91 


1 0.0 . 


. 1 0.0 


12 


.851 


137.5 


4.91 




. . 12.0 




1888.75 


137-9 


4.96 


10.2 . 


. . 10.2 




I89I.97I 


137.9 


4.60 


II.O 


. . II.O 


36 


1892.085 


1 40. 1 


4.47 


1 0.0 , 


. . lO.I 


36 


1892.03 


139.0 


4-53 


10.5 . 


. . 10.5 





There is a faint star between the pairs. 
The change in AC is due to the proper motion 
of A. This is common to AB. 



fi 506. rj Piscium. 



i'25'" 4' 

o 



R. A. 

Decl. + 14** 44' 



1888.695 
.720 

-785 
1890.725 

•777 
.840 



// 



14.7 
16.2 
18.6 
13.0 
16.0 
14.1 



1.25 
1.03 

1.02 

0.95 
1.02 

I.OI 



II.O 

1 0.0 
9.0 

1 1-5 
10.5 

II.O 



These observations give: 



36 
12 
12 

36 
36 
36 



1888.73 


16.5 


1. 10 


. . lO.O 


3n 


1890.78 


14.8 


0.99 


. . II.O 


3n 



A and B. 



1888.681 
.706 
.711 



// 



1888.70 

1891.969 

.971 

1892.085 



95-2 
94-7 
96.3 



95-4 

100.9 

99-3 
100.5 



1892.01 100.2 



2.29 


• 


. 12.0 


12 


2.73 


« 


. I 1.5 


12 


2.90 




»  


12 


2.64 


4 


. 1 1.8 




2.25 


5-0. 


.11.0 


36 


2.52 


5-0 . 


. 12.5 


36 


2.07 


6.0 . 


.11.0 


36 


2.28 


5.3- 


. 11.5 





/^507. 

R. A. i*» 29™ i6' ) 
Decl. + 26^ 10' \ 



1891.969 


1 5 2". 9 


1.80 8.0 . 


. 1 1.5 36 


.971 


150.9 


2.24 8.0 . 


. II.O 36 


1892.039 


149.9 


2.00 8.0 . 


. 10.5 36 



1891.99 151. 2 2.01 8.0..II.0 
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/3 1000. 



/J 453. 





R. A. I*' 29'" 27' ) 
Decl. — 30' 32' \ 






A and B. 




1891.838 


36i!5 1.58 8.0. 


. 13.0 12 


•845 


352.8 1.29 8.0 . 


. 12.5 36 


.854 


354.8 1.46 8.0 . 


• 13-5 36 


1891.84 


356.4 1.44 8.0 . 
A and C. 


. 13.0 



1891.840 20.2 142.58 7.8 . . . 8.0 12 
.854 20.7 141.52 ... 8.5 36 
.856 20.6 142.16 8.0 .. . 8.5 12 

1891.85 20.5 142.09 7.9 .. . 8.3 

The angle of AB has increased 20^ since 1881 

H 2061. 

R. A. i^ 30" 2' 
Decl. — 18' 8' 

1890.936 3227 63.13 7.5 . . 9.5 36 
•939 322.2 62.98 7.5 . . lo.o 36 

1890.94 322.4 63.05 7.5 . . 9.7 

This star has a large proper motion, o".4i4 in 
the direction of 1 16°. 5. There are no other meas- 
ures of the companion with which to compare 
these. Herschel gave the angle 326^.7, and 
estimated distance 30". Evidently there would 
be but little change in the angle. 

/?869. 





R. A. i*^ 30™ 
Decl. + 3' 


3'^ 
42' J 




1891.958 


// 
198. 1 5.02 


8.3. 


. ii.o 36 


1892.017 


198.4 5-33 


8.0 . 


• II-5 36 


•039 


197-3 5-49 
1979 531 


8.0 . 


.11.0 36 


1892.00 


8.1 . 


. II. 2 



ft 870. B.A.O. 525. 

R. A. l' 36" 22' ) 

Decl. + 56" 56' \ 



1891.594 

•597 
.600 



// 



58.5 1. 17 6.5 
59.9 0.99 6.7 
60.8 1. 18 6.7 



8.0 
8.7 

lO.O 



36 
36 
36 





R.A. i»'37" 
Decl. + 56' 


8'> 
31' i 






1891.594 

•597 
.600 


// 
239.0 0.84 

228.2 0.93 

228.4 0.82 


8.5 . . 

8.5 . . 
8.3.. 


.8.6 
.8.6 
• 8.3 


36 
36 
36 


1891.60 


228.5 0-86 

/?509. 

R. A. !*• 37" 
Decl. 4- 8" 


0.4 . . 

58' 1 


.8.5 




1 891.731 

•733 
•753 


// 

259.4 0.68 

258.5 0.74 
259.7 0.69 


8.3 ■• 

8.5 •• 
8.5 .. 


. 8.7 
. 8.6 
.8.7 


36 
36 
36 


1891.74 


259.2 0.70 


0.4 . • 


.8.7 





In my first measures of this pair, there is prob- 
ably an error of 180** in the angle; but there is 
considerable change. The quadrant is certainly 
correct in the later measures. The observations 
at the time of discovery were: 



1878.42 



// 



93^5 0.71 



ft 



3n 



/?736. 

R. A. I** 39" 38' 
Decl. + 38' 20' 

A and B. 



1890.898 


209.4 0.75 8.5 . . 


II.O 


36 


.900 


208.3 0.80 8.5 . . 


II.O 


36 


.911 


210.2 0.75 8.5 . . 


II.O 


36 


1890.90 


209.3 0^77 8.5 . . 
AandC(:2: 157). 


II.O 




1890.898 


// 
1 16.6 12.63 


.8.6 


36 


.900 


1 15.6 12.59 


.8.7 


36 


.911 


1 15.5 12.46 


. 8.7 


36 


1890.90 


115.9 12.56 

/J510. 

R. A. i^ 42"' 4" ) 
Decl. + 15° 44 \ 

A and B. 


.8.7 




1891.903 


II 
334.5 1.6 1 8.0 . . 


1 0.0 


36 


.909 


335.3 1.66 8.0 . . 


1 0.0 


36 


•953 


336.2 1.35 8.3 . . 


1 1-5 


36 



1891.60 59.7 I. II 6.6.. 8.9 



1891.92 335.3 1.54 8.1 . . 10.5 
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A and C (=H V. 92). 



// 



1891.903 327.2 53.57 

.909 326.8 53.19 

^953 3276 53^2 8 

1891.92 327.2 53.35 



/?511. 

R. A. I** 42" 40' 
Decl. — 2" 1 

B and C. 



. . . 8.0 
. . . 8.0 
. . . 8.5 



36 

36 
12 



• • • 0.2 



1891.903 
.909 

•958 

1891.92 



n 



314-1 
318.8 

3194 



3-97 
3.82 

3^95 



8.4 . 

8.1 . 

8.2 . 



11.8 



36 
36 
36 



317.4 3.91 8.2 . . 11.6 



A and B (=2; 171). 



// 



1891.903 159.8 30.22 

.909 1 60. 1 30.25 

•958 159-9 30-22 

1891.92 159.9 30-23 

/^1016. 



. . . 0.4 
... 8.0 
. . . 0.2 



36 
36 
36 



. . . 0.2 



R. A. i^ 42'" 52^ 
Decl. + 32^ 29' 



1890.898 
.900 
.911 

1890.90 



// 



27.1 0.59 8.5 . . .8.5 
28.0 0.56 8.5 .. . 8.5 
28.4 0.63 8.5 .. . 8.5 



36 
36 
36 



27.8 0.59 8.5 .. . 8.5 
There are no other measures of this pair. 

Ho—, 
R.A. i''44™32'> 





Decl. + 24^ 


4'^ 




1890.903 
.911 

-939 


179-3 o'.36 
176.9 0.39 

176.3 0-35 


8.0 . 
7.0 . 

7-5 - 


. . 8.2 36 

• . 7^1 36 

• • 7-7 36 



This star is the distant companion to y Arietis, 
measured by Sh. The only other measures of this 
pair are: 



// 



1878.01 27.3 1.45 



2 186. 



P 



2 n 





R.A. I*' 49" 


41'^ 






Decl. + i^ 


15' i 




1890.879 


./ 
229.4 0-33 


7-5 •• • 7-5 


36 


.882 


225.8 0.32 


6.5 .. . 6.5 


36 


.890 


226.1 0.28 




36 


I89I.73I 


231.0 0.28 




36 


•733 


232.7 0.27 




36 


.766 


235.0 0.28 




36 


•785 


232.1 0.25 




36 


The means are: 






1890.88 




227.1 


0.31 


3" 


1891.75 


232.7 


0.27 


4" 



The angular motion has been about i6o" since 
1 83 1. Some of the measures are very discordant. 
The period cannot be less than one hundred and 
twenty years. {Sidereal Messenger, February, 
1891). 

/? 513. 48 Cassiopeiae. 



R.A. i'' 52" 7'^ 
Decl + 70" 19' \ 



1890.92 177.5 0.37 7.5 .. . 7-7 

Discovered by HocGii. From Gould's Journal, 

No. 215. 

/^512. 





R.A. i''47"' 


12- ? 






Decl. 4- 18"* 


42' i 




1890.564 


// 
25.8 1.60 


8.0 . 


. 12.5 36 


•573 


24.0 1.69 


8.7 . 


.11.0 36 


.610 


21.5 1.64 


9.0 . 


• II.5 36 



1888.681 
.698 
.706 
.720 

1889.512 

•515 

•537 
1890.594 

.610 

•633 
.652 

1891.597 

.600 

•633 
.626 



// 



295.2 
299.2 

294-9 

303.1 
302.6 

305-3 

305^3 
309.1 

309-9 
306.6 

308.7 

3142 
312.8 

314-6 
312.5 



0.72 
0.72 
0.76 
1. 10 
0.72 
0.66 
0.91 
0.60 
0.48 
0.58 
0.56 
0.51 
0.58 
0.58 
0.65 



5-0 

4J^ 
5-0 
5-0 
5-0 
5^o 

5^o 



5.0 
5-0 

5-0 



6.0 
6.0 

1 0.0 
8.0 

7-5 



7-0 
7-5 



8.5 



12 
12 
12 
12 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 



The following are the mean results: 



1890.58 



23.8 1.64 8.6 . . 1 1.7 



1888.70 
1889.52 
1890.62 
1891.61 



298.1 

304-4 
308.6 

313-5 



// 



0.83 
0.76 

0.55 
0.58 



4n 

3n 
4n 
4n 
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/? 874. 5 Persei. 



/? 875. 9 Persei. 





R.A. 2** 3™ 
Decl. + 57^ 


i8'J 
5'i 




1891.499 

.504 
.537 


274.2 5.55 
274.1 4.98 

273.9 5.66 


6.0 . 
6.0 . 
6.0 . 


. 13.5 36 

. 13.0 36 
. 13.0 36 



I89I.5I 274.1 
Without change. 



5.40 6.0 . . 13.2 



Hajstings. 





R.A. 


2^ lo" 3- ) 






Decl. 


- 18^ 47' \ 




1890.939 


342".3 


2.26 8.0 . . 


. 8.2 36 


.955 


341.6 


2.27 8.0 . . 


.8.3 36 


.974 


340.3 


2. 1 1 8.0 . . 


. 8.4 36 



1890.95 341.4 2.21 8.0 . . . 8.3 

The change in this pair is clearly the result of 
proper motion, but this does not correspond to 
the proper motion derived from the meridian ob- 
servations, which is about 0^.24 in the direction of 
i86\ Considering A as fixed, the apparent 
motion of B is about o^.i annually in the direction 
of 54% These stars are probably similar to the 
components of 61 Cygni, and have each a differ- 
ent proper motion. 

/?437. 
R.A. 2^ 12"° 26" 





Decl. + 3° 39 ) 






1891.953 

.958 

.969 


35.5 6.81 8.0 . 
32.3 7.37 8.0 . 
32.5 7.39 8.0 . 


. 11.5 

. 11.5 
.11.0 


12 

36 
36 


1891.96 


33.4 7.19 8.0 . 

• 

Mira Oeti. 

R.A. 2^ 13™ 17''^ 
Decl. — 3^ 31' \ 


. 11.3 




1890.709 
.840 


87°9 73.70 
88.4 74.18 


. 12.5 
• 13-0 


36 
36 


1890.77 


88.1 73.94 


. 12.7 





I found this faint star at Chicago. It is between 
the variable and Herschel's companion. The 
only other measures are: 



1878.88 



// 





R. A. 2" 13- 59' \ 
Decl. + ss 19' \ 


• 




1891.499 


II 
I6I.4 11.84 5.8 . 


. 13.5 


36 


•504 


I6I.4 II.6I 5.5 . 


. 13.5 


36 


•537 


160.2 11.47 6.0 . 


. 13.5 


36 


1891.51 


161.0 11.64 5-8 • 

1^3498. 

R. A. 2*^ 16" 43' ) 
Decl. — 28'' 25' S 


. 13.5 





1890.840 



No companion of any 
kind seen. Good^ 36 
seeing. 



/if gave the magnitudes 7 and 16, and the dis- 
tance 10 " ± , with the note, " Triple ? Excessively 
difficult." The principal star is Lac, 711. 





R. A. 2'* 16™ 46' ) 
Decl. + 32^ 58' ) 






A and B. 




1891.859 
.884 


n 

228.3 1.06 7.8 . 

233.9 1.02 7.6 . 


. 12.0 36 
.11.8 36 



1891.87 231. 1 1.04 7.7 . . 1 1.9 



CandD (=-5' 258). 



1891.859 
.884 



// 



27.9 6.13 8.8 . . . 9.0 
28.4 6.05 9.0 . . . 9.4 



36 
36 



1891.87 



28.1 6.09 8.9 . . . 9.2 
A and C (= -^' 258). 



// 



1891.859 146.2 69.92 
.862 146.2 70.21 



36 
36 



1891.87 146.2 70.06 
No change in the Struve stars. 

/? 738. 



R. A. 2' 18"" 5" ) 
Decl. — 30** 25' \ 



90.0 74.70 



2 n 



1891.766 

.785 
.845 

1891.80 



172.7 
176.8 

1734 



0.57 6.8 

0.47 7-3 
0.60 7.5 



174.3 0.55 7-1 



7.3 
7.5 
7-5 

7.4 



36 
36 
36 
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/3 739. 

R. A. 2'* 19" 33" 
Decl. — 30** 24' 



1891.763 
.766 

.785 



263.7 
267.2 
267.0 



y/ 



1.23 
1.50 
1.62 



8.2 . 

8.0 . 

8.2 . 



.8.5 

. 8.4 
. 8.4 



1891.77 266.0 1.45 8.1 .. . 8.4 
Distance seems to be less. 



/?518. 0eti389. 

R.A. 

Decl. + 9' 



2^ 23° II' 



1891.731 

•753 
.766 



// 



137. 1 1.76 
139.0 1.50 

i39^9 1-85 



1891.75 138.7 1.70 



6.4 

6.5 
6.3 

6.4 



II.O 

II-5 



II.O 



R. A. 2*^ 23™ 38* 
Decl. — 2** 48' 



1891.859 
.862 



// 



1891.86 



59.4 0.70 8.3 . 

59.5 0.68 8.3 . 

59.4 0.69 8.3 . 



Change in angle is probable. 



/^304. 
R. A. 2^ 2d" 5' ) 



Decl. + 36° 56' ^ 



1891.969 

.971 

1892.039 



// 



283.6 19.60 8.0 
282.9 18.64 7-0 
281.9 I9-02 8.0 



II.O 
II.O 

"•5 



1891.99 282.8 19.09 7.7 . . 1 1.2 

^ 279. 



R.A. 2" 28*" 15"^ 
Decl. + 36^ 47' \ 



1888.706 
.709 

1888.71 



// 



70.3 18.00 6.5 

70.4 17.47 7^3 



II.O 

10.5 



70^3 17-73 6.9 . . 10.7 

/3 305. Persei 58. 

R. A. 2'' 30™ 52" ) 
Decl. + 37" 13' i 



1888.706 
-709 

1888.71 
No change. 



// 



205.2 20.76 6.5 . . 10.8 
205.9^20.79^ 7^. . 10.5 

205.5 20.77 7-0 • • 10.7 



12 

36 
36 



36 
36 
36 



. 9.0 36 
. 8.8 36 

. 8.9 



36 
36 
36 



12 
12 



12 
12 



1891.969 
.971 



/?521. 

R.A. 2^^ 34" 59' J 
Decl. + 47' 45' ) 

154^ I 5-59 6.4 . . 1 1.5 36 
155-0 5-66 6.5 . . 1 1.5 36 



1891.97 154.5 5.62 6.5 . . 1 1.5 



/S 522. M Arietis. 



R.A. 2'»35:36'^ 
Decl. +19** 30' \ 



n 



1891.958 


262.5 19.17 6.0 . 


• 13-5 36 


.971 


264.3 i9^67 6.0 . 


• 13-5 36 


1892.036 


262.6 18.91 6.0 . 


. 13.0 36 



1892.00 263.1 19.25 6.0 . . 13.3 
Without change. 

/?83. 

R. A. 2^^ 39" 59' 
Decl. — 5" 28' 

o // 



1891.766 


1 14.4 


0.85 


7-5 • • 


. 9.0 36 


.769 


1 10.3 


0.96 


8.3.. 


. 8.7 36 


.772 


1 10.4 


0.90 


8.0 . . 


• 9.5 36 


1891.77 


III. 7 


0.90 


7.9 . . 


. 9.1 



Considerable change in angle and distance. 



/^740. 



R. A. 2^ 40-" 29' ) 
Decl. + 29' 11' ( 



1890.652 
.840 



j Large star, certainly^ ^ 

\ not double. \ ^ 

JNot double. Both| , 

\ stars round. \ ^ 



As a wide pair this is fi 307. Subsequently I 
examined it with the 6-inch, and thought the 
large star was a very close double. This is prob- 
ably not the case. 

y^262. 

R. A. 2^ 40'" 33' ) 
Decl. H- 30^ 33' S 



1 891.731 


60.2 


1.65 


8.4 . 


. 9.0 


36 


•733 


62.5 


1-75 


8.3. 


. 10.5 


36 


•755 


63.2 


1.46 


7.8 . 


- 9.5 


12 


.769 


60.7 


1.72 


8.0 . 


- 9-3 


36 


1891-75 


61.6 


1.64 


8.2 . 


. 9-6 
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/? 877. y Fomacis. 



u 





R.A. 2'^44"33'| 
Decl. - 25^ 3' i 






A and B. 




1891.958 


// 
146.7 12. 1 1 6.0 . 


. 12.0 36 


.969 


144.4 11-95 6.0 . 


• 13-5 36 


1891.96 


145.5 12.03 6.0 . 


. 12.7 



AandC(=H2161). 



// 



1891.958 155.6 47.73 

- 969 155-7 46.76 

1891.96 155.6 47.24 



H 3535. 

R. A. 2^ 44° 42' 
Decl. — 28** 26' 

1890.832 Not double. 



10.5 
10.5 



36 
36 



10.5 



36 



This star, B. A. C. 883, Herschel thought was 
a close pair. I have never been able to see it, nor 
has any one else, so far as I know, except that it 
was noted as elongated by Wilson at Cincinnati. 
I do not think it can be really double. 

/? 524. 20 Persei. 

R.A. 2*'46" 9' 
Decl. + 37- 51' 





A and B. 






1889.594 


29i!3 0^17 5.5 . 


. . 6.0 


36 


1890.594 


287.5 0-17 5-0 - 


. . 6.0 


36 


.610 


288.0 0.20 5.0 . 


. . 6.0 


36 


.630 


287.2 0.17 




36 


1891.785 


285.2 0.13 6.0 . . 


. 7.0 


36 


.791 


279.9 0-I7 5-5 •  


.6.5 


36 


.810 


279.9 0.15 6.0 . . 


• 7-5 


36 


AB and C (— -^ 31£ 


J). 




1890.594 


237.5 14.07 


. 9.0 


36 


.610 


237.1 14.06 


- 9-5 


36 


.630 


237.1 14.10 


• 

. 9.2 


36 


1890.61 


237.2 14.08 





1878.66 


338-7 


0-34 


/? 


3n 


1880.82 


323-1 


0.29 


/? 


4n 


1881.67 


334-9 


0.28 


P 


I n 


1889.59 


291-3 


0.17 


ft 


I n 


1890.61 


287.6 


0.18 


ft 


3n 


1891.79 


281.7 


0.15 


ft 


3n 



/?741. 

R.A. 2** 51" 58" 
Decl. — 25* 27' 

A and B. 

1891.766 I66.I 1.27 8.0 . 
.769 165.2 1.20 7.8 . 
.785 165.4 1-32 7-7 • 



. . 0.2 
. . 8.0 
. . 7.8 



1891.77 165.6 1.26 7.8 . 
A and C (= 5 423 



// 



1891.766 221.0 27.91 
.769 220.9 28.22 
.785 221.5 27.98 



. . 8.0 

). 

. . 8.0 
. . 7.8 
. . 7.8 



1891.77 221. 1 28.04 



• • • 



7.9 



ft 525. B.A.O. 920. 



R.A. 
Decl. +21 



2^ 52" o' ) 



1890.851 
.867 
.879 

1891.731 

-733 
.766 



// 



123.2 
1 20. 1 

303-2 
123.2 

122.4 

1 18.3 



0.36 
0.31 
0.32 
0.25 
0.30 
0.32 



8'i 

6-7 
7.5 
7-5 
7-5 
7-5 
7-5 



6.8 

7.5 
7-6 

7-5 
7.5 
7-5 



These measures give: 



36 
36 
36 



36 
36 
36 



36 
36 
36 
36 
36 
36 



1890.87 122.2 0.33 3 n 

1891.74 121. 3 0.29 3 n 

The distance is diminishing and the angle 
increasing. 

Algol. 



1890.660 



The close pair is in rapid motion. The change 
in angle is about 50** since 1878. The distance is 
steadily decreasing. The following are all the 
measures: 



R.A. 3*^ o™2i'? 
Decl. + 40" 30' \ 

At first a suspicion of a 
slight elongation with 
2600 in a nearly north 
and south direction, but 
too vague to place any 
reliance on. First-class 
night, o'* i5'"S.T. 



36 



32 
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1890.687 Star appears symmetri- 36 
cal under all powers. 
23*' 50"' S. T. 

None of the stars, which have been supposed 
from spectroscopic observations to be close 
doubles, have shown any evidence of the fact 
when examined with the large telescope under 
the most favorable conditions. It is possible 
that some other explanation will be found for the 
recurrent phenomenon first discovered by Miss 
Maury in the Harvard spectrum photographs. 
At all events, it is hardly worth while, until the 
method has been verified upon some of the 
numerous known pairs suitable for this purpose, 
to consume the valuable time of the g^at tele- 
scope in a further examination of objects of this 
class. 

The following are measures of the several com- 
panions which make /? 526: 

A and B. 



/? 400. Eridani 103. 



1891.969 


156.8 57.89 


• . 13-0 


36 


.971 


154.0 57.08 


. . 14.0 
• • 13-5 


36 


1891.97 


1554 57-48 






A and C. 






I89I.97I 


// 
144.3 68.38 

A and D. 


. . 14.2 


36 


1891.969 


i92!5 81.13 


. . II.O 


36 


.971 


192.5 81.89 


. . II.O 


36 


1891.97 


192.5 81.51 
D and E. 


. . II.O 




1891.969 


1 16.5 11.49 


. . 12.0 


36 


.971 


113.6 11.56 


. . 13.0 


36 


1891.97 


115.0 11.52 
B and C. 


. . 12.5 




1891.969 


// 
101.9 14.83 


• • 


36 



yS527. 





R.A. 
Decl. 


3" 0" 
- 13° 


35' 1 

43' 1 






1891.958 




66.9 


o!'8i 


8.3-. 


.8.5 


36 


1892.039 


65.6 


0.82 


8.0 . . 


• 8-3 


36 


.088 


655 


0.85 


8.0 . . 


• 8.5 


36 


1892.03 


66.0 


0.83 


8.1 . . 


. 8.4 





» Jg« 



R.A. 3" 5 
Decl. — 4° 16' 



// 



1891.958 53.9 22.59 6.5 . . 12.5 36 
•969 543 22.89 7.6 .. II.O 36 



1891.96 



54.1 22.74 7.0 . . 1 1.7 



P 529. 



R.A. 3** 8" 9" 
Decl. — 9** f 



1891.859 
.862 



// 



223.2 3.19 
221.7 3-03 



8.0 . . 12.5 36 

8.1 . . 12.Q 36 



1891.86 222.4 3^1 1 8.0 .. 12.2 



/?530. AiietiBiei. 

R.A. 3** 8™ i8' 
Decl. + 22** 30' 

B and C. 



1891.958 

1892.017 

.036 



193.8 
I95^2 
193-5 



// 



1.48 9.5 . . lO.O 
1.94 lo.o . . 10.3 
1.67 9.5 . . lO.O 



1892.00 194.2 1.70 9.7 . . lO.I 

AandB(=^366rej.). 



1891.958 
1892.036 



// 



40.9 48.45 
40.9 48.36 



7.6 . 
8.0 . 



1892.00 40.9 48.40 7.8 . 



/^84. 



36 
36 
36 



36 
36 





R.A. 


3' 10" 


^*\ 








Decl. 


6' 


22' i 






1890.882 


28^0 


n 
0.72 


6.7 . . 


.7.2 


36 


.890 


30.2 


0.66 


6.5 . . 


.6.6 


36 


•893 


24.7 


0-75 


7.0 . . 


-7-5 


36 


.906 


26.2 
27-3 


0.78 
0.73 


7.0 . . 

6.8 . . 


. 8.0 


36 


1890.89 


• 7-3 





This pair is much easier now than it was when 
I found it with the 6-inch in 1872. It is not 
certain that there has been much change in the 
angle. 



1875.85 
1879.39 



10.3 0.44 

32.4 0.72 



ft 



5n 
5n 
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Aldebaran. 



The measures of CD do not cover a suflScient 
time to tell with certainty what the relation of 
Z? is to this group. As the angle CD is nearly 
in the line of the motion of C, the distance 
between these stars should be about o".2 more in 
1890 than in 1888, if D does not share the motion 
of C; but from the measures this distance is o".5 
less at the former date. This would appear to 
indicate that the proper motion was common to 
both stars, and that there was a relative change 



due to some other cause. Measures made two 
or three years hence will at once settle this 
question. 

The Hkrschel companion is the star generally 
used for the determination of the dififerential 
parallax of Aldebaran; but as the proper motion 
of the small star does not appear to have been 
taken into account, the result obtained would 
seem to be materially affected by an error from 
this source. 
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/? 881. 46 Eridani. 





R. A. 4^ 29" 
Decl. — f 


j'i 






1891.766 


e // 

51.7 1-23 


6.0 . 


. 10.5 


36 


.772 


544 143 


6.0 . 


. 10.5 


36 


.785 


52.0 1. 21 


6.0 . 


. 11.5 


36 



1891.766 



54 Eridani. 

R.A. 4' 35" 12' > 
Decl. — 19* 54' S 

( Certainly single. 
/ Fine definition. 



36 



1891.77 



52.7 1.29 6.0 . . 10.8 



This star was thought to be a close pair by the 
Cincinnati observers. I have never been able to 
see anything of it. 



The angle is slowly diminishing. 



^566. 2 Camelopardali. 

R. A. 4* 30" 27* 
Decl. + 53** h' 





A and B. 






1888.922 


// 
292.4 1.62 


 • • 


36 


•925 


291.8 1.57 


• • • 


36 


.928 


291.4 1.54 


• • • 


36 


1888.92 


291.9 1.58 
A and C. 






1888.922 


// 
210.6 23.47 


• . 13-0 


36 


.925 


209.6 24.17 


• • 13-0 


36 


.928 


209.3 23.43 


• • 135 


36 


1888.92 


209.8 23.66 


. . 132 





A star near this, 3 Camelopardali^ was found 
to be a new pair, and this pair was measured after 
observing the other. The faint star, C, has not 
been seen heretofore. The slow retrograde motion 
of the close pair continues. 

/? 88. 51 Eridani. 





R.A. 4" 31° 32*^ 
Decl. — 2° 43' \ 




1891.882 


// 
90.2 32.51 6.0 . 


. 13.0 36 


.887 


90.0 32.26 5.5 . 


. I 1.5 36 



/?551. 96Tauri. 






R.A. 4' 42" 52'^ 
Decl. + 15' 42' i 






. B and C. 




1891.903 


// 
204.2 5.80 ii.o . . 13.0 


36 


.958 


206.7 5-6i II.O . . 13.0 


36 


.969 


205.6 6.09 II.O .. 12.5 


36 


1891.94 


205.5 5.83 II.O . . 12.8 




AandB (—1^^3261). 




1891.903 


// 
57.5 29.99 6.0 .. . 


36 


.958 


56.6 29.60 6.0 . . . 


36 


.968 


56.8 29.78 6.0 .. . 


36 


1891.94 


57.0 29.79 6.0 . . . 

/?883. 

R.A. 4' 44" 33'^ 
Decl. + 10*; 52' ) 

A and B. 




1891.14 


Single. 


36 


1891.785 


// 
125.2 0.12 7.5 .. . 7.8 


36 


1892.057 


1 16.4 o.o6-^- 


36 


.060 


127.8 0.12 


36 


1891.97 


123.1 0.12 
AB and C. 





II 



1891.88 



90.1 32.38 5.7 . . 12.2 



No other measures. 



/?882. 



1891.052 152.2 18.22 6.8 . . 13.0 36 

A remarkable binary in rapid motion. 
Glasenapp has recently computed the orbit 
and finds a period of 16.88 years. 

/?552. Ononis 11. 



1891.887 

•903 
.958 



R.A. 
Decl. 

e 
225.8 

227.6 

225.7 



m 



4' 32 

— II 



2.20 
2.44 
2. II 



I89I.9I 226.4 2.25 



14" I 
23' i 

8.8 
8.7 

8.5 
8.^7 



9-5 
9-3 
9-5 



36 
36 
36 



1 890.898 

•939 
1891.055 



R.A. 
Decl. 

1543 
160.2 

1555 



4^45" 



. .. 3'f 

+ 13' 27' s 



II 



0.30 

0.39 
0.30 



6.8 
6.8 
7.0 



1 0.0 
10.5 
1 0.0 



36 
36 
36 



9-4 



1890.96 156.7 0.33 6.9 . . 10.2 
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1892.057 No certain elongation with 

any power. Good seeing. 
.060 Round or uncertain with 1 500. 

This was discovered with the Chicago telescope 
in 1877. It was not measured, but the distance 
was estimated o".8, and the position-angle 360*, 
the magnitudes being given as 7 and 10. There 
has been a wonderful change in the distance, and 
in 1890 it was one of the most difficult pairs 
measured with the large telescope. It is certain 
that it will prove to be a very rapid binar>\ 

/?748. 
R. A. 4** 47" i4" 

o t 

- 7 53 



Decl. 



1891.840 
.862 



tt 



132.8 1.26 8.5 
129.5 1-25 8.7 



8.6 
8.7 



12 

36 



1891.85 131-1 1-25 8.6 



8.6 



J 5. 7 Camelopardi. 

R. A. 4*" 47" 41" 
Decl. + 53^34' 

A and B. 



// 



1890.775 297.9 1.05 

•777 301-5 1-03 
.785 306.8 1.04 



. . 10.5 36 

5.5 . . lo.o 36 

. . lo.o 36 

. . 10.2 
There is little, if 

1865.33 309.1 1.24 A 8 n 

The distant star which makes ^610 is rela- 
tively fixed. 

fi 553. o2 Orionis. 
R.A. 4'* 49™ 53'^ 



1890.77 302.1 1.04 

Discovered by J in 1864. 
any, change. 



n 





Decl. + 13- 19' i 




1891.958 
.969 

1892.036 


48'!5 29.88 5.5 . . 12.5 

47-9 30-30 5-0 - - 135 
48.7 29.72 5.0 . . 13.0 


36 
36 
36 


1892.01 


48.4 29.97 5.2 . . 13.0 




ft 1045. 99 Ta-nri. 

R.A. 4*' 50"; 32'/ 
Decl. + 23* 46' \ 




1891.810 

.845 
.854 


// 
6.1 6.37 6.0 . . 13.0 

5.3 6.22 6.0 . . 13.5 

5.4 6.05 6.0 . . 13.5 


36 
36 
36 


1891.84 


5.6 6.21 6.0 . . 13.3 





ft 554. f Aurigae. 

R.A. 4' 53" 21* 
Decl. + 43* 39' 

A and B. 



// 



1891.859 
.862 

• 

1891.86 


223.6 29.12 
226.1 29.49 

24.8 29.30 
A and C. 


. . 13.0 
• • 135 
. . 13.2 


36 
36 


1891.859 
.862 


275-3 43''i5 
274.7 42.91 


. . 12.0 
. . 11.5 


36 
36 


1891.86 


275-0 4303 
A and D. 


. . II. 7 




1891.859 
.862 


316.9 46.23 
317.0 46.35 


. . 12.5 
. . 12.8 


36 
36 



1891.86 3170 46.29 . . 12.6 

All apparently without change since 1878. 

/?314. Leporis 3. 

R.A. 4' 53" 39* 
Decl. — 16** 34' 

A and B. 



1889.115 

•134 
•137 



// 



1889.13 



3275 
324.8 

328.3 
326.9 



1.09 
1.06 

0.99 



6.0 
6.8 
6.8 



.8.0 
.8.5 
.8.5 



36 
36 
36 



1.05 6.5 .. . 8.3 



A and C. 



1 889. II 5 
•134 



// 



28.8 54.63 
29.2 54.27 



. . 9.0 36 
• • 7-5 36 



1889.13 29.0 54.45 ...8.2 

Change doubtful, but perhaps distance increas- 
ing. In three of the measures by A the angle is 
reversed. 



// 



1876.69 149.9 0.43 A 4n 

No other measures of the distant star. 

/?315. 



R.A. 4' 53" 54; 
Decl. + 49** 22' 



1891.859 
.862 



II 



226.2 10.68 8.7 
225.9 10.66 8.8 



9.2 
9-7 



36 
36 



1891.86 226.0 10.67 8.7 . . . 9.4 
Without change. 
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/?884. 

R. A. 4** 57" 22" 
Decl. — \2 37' 



1891.903 
1892. 151 

•153 



// 



24.9 
18.1 
19.0 



0.78 
0.51 

0.54 



8.3 
8.4 

8.5 



.8.4 
.8.4 
.8.6 



36 
36 
36 



1892.04 
Unchanged. 



20.7 0.54 8.4 ... 8.5 



/J749. 



R.A. 4' 57" 38" 
Decl. + 55' 22' 



1891.859 
.862 



// 



228.0 1.07 8.2 
229.9 1. 16 8.0 



.8.8 
. 9.0 



36 
36 



1891.86 228.9 i-ii 8.1 . . . 8.9 



0:^97. 



I89I.II5 



R. A. 4^ 58° 23' 
Decl. 4-22" 54' 

Certainly single with the 36- 
inch. 



/?751. 



R. A. ^ i^ 16" 
Decl. +42' 31' 



1891.840 
.854 



// 



260.0 3.13 8.5 
255-9 3-02 8.3 



10.5 

9-5 



12 
36 



1891.85 258.0 3.07 8.4 . . lO.O 



/? 1047. Aurigae 47. 



R. A. 5** 2° 13' ) 
Decl. +27" 53' \ 

B and C. 



1892.057 

•115 
.196 



67.8 
67.2 
69.8 



// 



0.27 
0.30 
0.21 



8.5 
9.0 

8.7 



1892.12 68.3 0.26 8.7 



. . 8.6 
. . 9.1 

. . 8.7 

. . 0.0 



36 
36 
36 



AandBC (=2 645). 



1892.017 
.015 
.196 



// 



27.0 11.84 7.5 .. . 

28.0 11.68 6.0 . . . 
27.2 11.72 6.0 . . . 



36 
36 
36 



1892.11 27.4 11.75 6.5 .. . 

No change in the wide pair. 



P 1006. 

R.A. 5'* 6™ 17'^ 
Decl. — . 2" 2i'^ 



A and B. 



1891.903 
-958 



205.9 
201. 1 



0.62 
0.71 



8.6 . . . 9.2 36 
8.5 .. . 8.9 36 



1891.93 203.5 0.66 8.5 .. . 9.9 



1891.903 
.958 



AB and C. 

178*3 52.38 
178.0 52.41 



. . . 0.7 
. . . 0.7 



36 
36 



1891.93 178.2 52.40 



• . . 0.7 



/? 555. /? Orionis. 

R. A. 5^* 8" 47' 
Decl. — 8** 20' 

B and C. 



1889.093 



1890.775 
.829 
.840 



.890 
1891.731 



The small star appeared to 
have no certain elongation 
with the highest powers on 
the 36-inch. The fact that 
this star has appeared to 
be round for several years 
with apertures up to i8j4 
inches, would suggest a 
possible mistake in the sus- 
pected duplicity, although 
at the time there seemed to 
be no doubt of the well- 
known companion being a 
v^ry close pair. However, 
it should be carefully 
watched, since it may be 
in rapid motion. 

Small star appears to be sin- 
gle with all powers. 

Small star absolutely round 
with all powers. 

Carefully examined with all 
powers up to the highest. 
No indication of duplicity. 

Fine seeing. B is round. 

Small star, round with all 
powers. Very fine seeing. 



This star has resisted all recent attempts to 
resolve or elongate it. It may not be double after 
all, but should be watched for a few 3^ears longer* 



44 



PUBLICATIONS OF THE LICK OBSERVATORY. 



The foregoing observations were all made with 
the 36-inch. 





/J 317. 






R.A. 5" 8- 53V 
Decl. —23" 8'i 




1891.845 
.884 
.887 


I 1.4 8.39 7.0 . 
I 1.7 8.69 8.0 . 
12.3 8.50 7.3 . 


9.0 36 
 10.7 36 
. 10.5 36 



1891.87 II.8 8.53 7.4 . . lo.i 



/? 188. r Ononis. 

R. A. ^ 1 1" 47' 
Decl. — 6** 58' 







BandC 


• 






189] 


^•903 

.958 

.969 


53*2 
50.6 

50.4 


3.68 
3.86 

3.84 


II.O . 
II.O . 
II.O . 


. II.3 
. II.5 

. 12.0 


36 
36 
36 



1891.94 51.4 3.79 II.O..II.6 

A and B (= H T. 25). 



n 



1891.903 250.1 35.66 

.958 248.8 34.98 

.969 248.8 35.17 

1891.94 249.2 35.27 



36 
36 
36 



AandD (= Jf2259). 



1891.903 

.958 
.969 



// 



60.0 36.05 

60.0 36.15 

60.1 35.70 



. . 10.7 
. . 10.7 
. . 10.8 



36 
36 
36 



1891.94 60.0 35.97 



/?886. 



10.7 



R. A. 5** 14"* 24' 
Decl. + 33- 41' 





C and D. 






1892.039 


254.2 0.77 8.7 . 


. 9.0 


36 


•057 


254.1 0.76 9.5 . 


. 10.5 


36 


•115 


253- 1 0-77 90 • 


• 9-3 


36 



1892.07 253.8 0.77 9.1 . . 9.6 



A and B (= 2" 687). 



1892.039 
.088 

1892.06 



// 



68.2 17.37 8.0 .. . 8.6 
67.7 17.24 8.2 .. . 8.7 



36 
36 



67-9 17-30 8.1 ... 8.6 



A and C (= ^' 687). 



It 



1892.039 153.9 48.62 
.088 153.9 48.44 



36 
36 



1892.06 153.9 4853 

/J 189. 



1 

1 


R.A. 
Decl. 


5' 14" 
— 5 


32' > 

29 i 






1 

1 

1 1891.893 

•903 
.958 


285^6 

289.3 
284.6 


3-93 
4.27 

4.08 


6.8 . 
7.0 . 
6.8 . 


. 10.5 
. 1 0.0 
. 1 0.0 


36 
36 
36 


1891.92 


286.5 


4.09 


6.9 . 


. 10.2 





p 190. Orionis 82. 

R.A. s*" i4'-38' 
Decl. — 8° 9 



A and B. 



1890.939 

•955 
1891.055 



II 



359-9 
359-9 
355-6 



0.50 
0.61 
0.52 



8.0 ... 8. 1 
8.0 ... 8.1 



36 
36 
36 



1890.98 358.5 0.54 8.0 ... 8.1 36 

AB and C (= i' 692). 

... 0.7 



// 



1890.939 
1891.052 



4.2 34.82 

3-6 34-97 



36 
36 



1890.99 3.9 34.90 

The close pair was discovered with the 6-inch 
in 1874. The 2; companion is fixed, and there is 
not much change in the new pair: 



u 



1876.15 355-3 0-71 

/?887. 

R.A. ^ 14-53' 
Decl. + 33- 18' 



4n 



A and B. 



1891.903 
.906 
.909 



194.7 

192.5 

188.7 



0.99 
0.94 

0.95 



9.0 . . lO.O 

8.7 * . 9'2 

8.8 . . lo.o 



36 
36 
36 



1891.90 192.0 0.96 8.9 . . 9.7 



A and C. 



1891.903 
.906 
.909 



// 



332.1 10.50 
331.6 10.55 
332.6 10.94 



. . 12.0 
. . 12.0 

. . 11.5 



36 
36 
36 



1891.90 332.1 10.66 



. . 11.8 
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ft 888. o Aurigae. 





R.A. 5*» 16"* 
Decl. + 37^ 


29- > 






1890.936 

.939 
1891.033 


// 
167.2 8.64 

168. 1 8.69 

166. 1 8.46 


6.0 . 
6.0 . . 

• 


• 13-5 
13.0 

. 13.0 


36 
36 
36 


1890.97 


167. 1 8.60 


6.0 . 


. 13.2 





There would seem to be a change in the 
distance. The following are the only other 
measures: 



ti 



1880.14 171.0 7.91 



/8 191. 



411 



R. A. 5" 17- 19- ) 
Decl.. +34°27'i 



1891.840 
•854 



// 



237 



3-58 
323 



9-3 
9.0 



1891.85 24.5 3.40 9.1 

A 13-m star, 144^.4 : i6".7. 



1891.85 239.2 0.89 7.0 . 
Near rj Orionis. 

/?889. 



R. A. 5 
Decl. + 34 



•» 20" lO" 



19 



A and B. 



1891.903 

.906 

1892.057 



// 



224.1 
219.7 
227.9 



0.95 
0.79 

0.65 



A and C. 



1891.903 

.906 

1892.057 



// 



101.5 
100.3 
105.9 



3-88 
3-56 
3.84 



1891.95 102.6 3.76 



9-3 
9.0 



12 

36 



9.1 





/J556. 






R.A. 5' 18- 39*1 
Decl. — 2° 36' j 




I89I.79I 


// 
240.0 0.90 7.0 . 


.11.0 36 


•859 


238.2 0.90 7.0 . 


. 12.0 36 


•903 


2393 0-87 7.0 . 


. ii.o 36 



II-3 



8.7 r . . 9.2 
0.3 . • • 0.7 
8.3 . . . 8.6 



36 
36 
36 



1891.95 223.7 0.80 8.4 . . . 8.8 



145 
14.0 

13-8 



36 
36 
36 



I4.I 





A and D. 






1891.903 


P u 

106.8 12.06 


. . 14.0 


36 


.906 


108.7 1 1 '67 


. . 14.0 


36 


1892.057 


108.5 12.44 


. . 135 


36 


1891.95 


108.0 12.04 


. . 13.8 




AandE(- -^'707). 




1891.903 


133.4 18.25 


• • • 9-3 


36 


.906 


133-3 18.29 


• . • 9-3 


36 


1892.057 


133.2 18.13 


• • • 9-5 


36 



1891.95 133-3 18.22 



9.4 



A and D. 



1891.903 
.906 



// 



200.1 27.91 
200.3 27.79 



• • 9-5 36 
. . 10.8 36 



1891.90 200.2 27.85 



. . lO.I 



The faint stars C and D are now seen for the 
first time. 

/?890. 



R. A. 5** 20"* 49' 
Decl. + 37* 41' 



1891.884 
•903 



// 



285.9 1-03 8.5 
284.7 1-13 8.7 



8.6 
8.8 



36 
36 



1891.89 285.3 1-08 8.6 . . . 8.7 



No change since 1880. 



1890.838 
.840 



:2 7ii. 

R.A. 5** 21" 38' 
I>ecl. +54' 35' 

Fine seeing; nothing ) 

seen of any third star. ) 

Both stars round. Cer-) 

tainly not double. \ 



36 
36 



In 1865 ^ thought the larger star was double. 



2 7±Q. 



R. A. 5** 22" 27' 
Decl. + 29* 27' 

A and B. 



// 



1889.096 334.6 1.03 6.5 . . . 9.0 36 



A and C. 



1889.096 351.4 15.16 



... 8.5 36 
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1891.882 

1892.022 

.036 

1891.98 



/^891. 

R. A. 5* 22" 48* / 
Decl. + 18' 19 i 

A and B. 



127.4 10.35 7.7 

126.3 '0.79 8.2 

126.4 1065 8.0 



13-0 

12.5 
12.0 



126.7 10.66 8.0 . . 12.5 



AandC (=//3275). 



1891.882 


20.9 53-31 


1892.022 


21.2 53.08 


.036 


20.8 52.92 


1891.98 


21.0 53.10 



8.1 



/? 558. ^ Ononis. 



/?557. 

R. A. 5** 23" 16' 
Decl. + 3' 3' 



B and C. 



1890.882 
.890 

•939 



148.5 

1457 
147.8 



0.38 

0-35 
0.35 



9.0 
9.0 
9.0 



9.0 
9.0 
9.0 



36 
36 
36 



8.0 


36 


8.2 


36 


8.1 


36 





R-A. 5''25- 
Decl. — 0' 


52* 

23' 


\ 






A and B, 


1 






1892.039 


n 

227.2 32.07 




. . 14.0 


36 


•055 


227-3 32.37 




. . 14.0 


36 


.088 


226.0 32.75 




. . 14.0 


36 


1892.06 


226.8 32.40 




. . 14.0 





36 
36 
36 



1890.90 147.3 0-3^ 9-0 



9.0 



A and BC (= :^ 721). 



1890.890 
•939 



1 50- 1 24.55 
149.5 24.68 



• • 7-5 36 
. . 7.6 36 



1890.91 149.8 24.61 



2; 728. 32 0rioiiiB. 



R. A. 5^ 24- 22' / 
Decl. + 5'51'i 



1888.856 
1 889. 1 10 

•134 

1 889.03 



175-8 0.35 


4.0 . 


. . 6.0 36 


183.6 0.36 


5.0. 


. . 6.0 36 


178.2 0.44 


5.0 . 


. . 6.0 36 



179.2 0.38 4.7 



6.0 



This well-known binao" has now become a 
ven- difficult pair. 

R. A. 5'' 28- 36* 
Decl. — 4= 34 



There is no change in the -5" pair, 
other measures of the close pair are: 



The onlv 



1878.16 
1890.80 



// 



142.4 0.46 
153-2 0.3 






2 n 
6n 



891.903 


130.8 0.94 


8.3. . 


. 8.8 36 


892.039 


132.0 1. 18 


8.3. . 


. 9.0 36 


•057 


I3I.9 1. 19 


8.3.. 


. 8.8 36 



1892.00 I3I.6 1. 10 8.3 . . .8.9 



B Ononis. 



1888.88 



1888.862 
.879 
.895 



1888.88 



1888.856 
.862 
.879 



1888.862 
.879 

^5 

1888.88 



R.A. 5' 29-23- 
Decl. — 5* 28' 





A andB 


1888.862 


31*8 8.66 


.879 


32.3 8-86 


.895 


32.7 8.70 



32.3 8.74 

A and C. 



// 



131-5 13-00 
131. 2 13.06 

131. 1 12.79 



131-3 12.95 
D and C. 



ti 



240.7 13.23 
240.1 13.48 
241. 1 13.35 



1888.87 240.6 13.35 



D and B. 



tt 



299.4 19-35 
299.4 1933 
2997 19-50 



2995 1939 



36 
36 
36 



36 
36 
36 



36 
36 
36 



36 
36 
36 
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1888.895 


305.8 


B and c 


.895 


350.8 


A and d 


.895 


326.4 


Bandd 


.928 


I95.I 


C and e 


.928 


I76.I 


A and e 


.928 


140.7 


Candf 


.928 


190.2 


Dand f 


.928 


II5.8 


C and g 


.928 


143.5 


D and g 



/?752. 

R. A. 5** 39" o" 
Decl. + 47" 46' 

1890.660 This star is certainly not 

double. 

This was suspected to be a very close pair with 
the 6-inch on Mount Hamilton in 1879. 



ft 1032. (T Orionis. 

R.A. 5' 32° 43' 
Decl. — 2** 40' 

A and B. 



ftQ±. 



1890.785 
.829 
.832 

1891.766 
.810 

1892.057 



348.6 
351.6 
354-6 
349.4 
348.3 
341.4 



// 



0.31 
0.30 
0.25 
0.19 
0.24 
0.25 



4.0 



5.0 



36 
36 
36 
36 
36 
36 



The mean results are: 



0.26 



1888.81 357.0 o.2b 4 n 

1890.81 351.6 0.29 3 n 

1891.88 349.7 0.23 3 n 

Measures of the distant companions, constitut- 
ing 2 762, will be found in the Fourteenth Cata- 
logue of new pairs {ft 1032). 

ft 1007. 126 Tauri. 

R. A. 5^ 34° 22' 

Decl. + 16*' 28' 

Single with 1000. 

At times seems to be elon- 
gated a little, but uncertain. 

Perhaps a slight elongation 
in 330** with 1900, but too 
close to measure if real. 

The above observations were all made with 
the 36-inch telescope. Probably in rapid motion. 



1890.785 
1891.791 

1892.060 



ft 14. 



R.A. 
Decl. 

o 

1891.903 Jt94.2 
.906 194.8 

1891.90 194.5 
Without change. 

7 



8* 



5' 35" 
+ 29' 48' 



579 
5.79 

5.79 



8.0 . 
7.8 . 



10.5 

lO.O 



36 
36 



7.9 



10.2 





R. A. 5** 40" 
Decl. 4- 20** 


29' > 

54 1 






1891.884 


79'.9 i'.'67 


8.2 . 


. lO.O 


36 


.903 


80.9 1.74 


8.0 . 


. lO.O 


36 


1892.022 


81.9 1.83 


8.0 . 


. 1 0.0 


36 



1891.93 80.9 1.75 8.1 . . lo.o 

No sensible change. 



/?559. 

R.A. 5*" 40"* 36' > 
Decl. -f o** 2'\ 

A and B. 



1891.903 
.958 

1891.93 



// 



84.0 2.05 
84.4 1.88 



. . 11.8 36 
. . ii.o 36 



84.2 1.96 



1 1.4 



A and C. 

o // 

1891.893 202.1 50.33 9.0 . . 

.903 202.1 50.34 9.4 . . 

.958 201.5 50.34 9.5 . . 

1891.92 201.9 50.34 9.3 . . 

In the nebula 78 M. 



.8.9 

•9.3 
.9^5 

. 9.2 



/?892. 

R.A. 5»'4o"38'> 
Decl. + 17° 41' j 



// 



36 
36 
36 



1891.882 


276.3 


1. 17 9.0 . 


. 10.5 


36 


.903 


276.1 


1. 12 9.0 . 


. 10.3 


36 


1891.89 


276.2 


1. 15 9.0. 


. 10.4 





Probably unchanged. 
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(i 192. r Aurigae. 

R.A. 5' 40"" 52'^ 
Decl. + 39^ 8'i 



A and B. 



1892.022 
.036 

1892.03 



ti 



35 1 -9 3938 
352.1 39.20 

352.0 39.29 



. . 12.5 36 
. . 1 1.3 36 



1 1.9 



AandC (=-// K. 21). 



1892.022 
.036 



// 



33-7 47'85 
32.9 48.07 



1 1-5 
10.7 



1892.03 33.3 47.96 



/J92. 



. . II. I 



R.A. 5"* 41"* 13' 
Decl. -f- 20** 50' 



A and B. 



1891.903 

1892.022 

.036 

1891.99 



318.4 
320.9 
316.6 

318.6 



// 



0.75 
0.66 

0.70 
0.70 



8.0 .. . 8,7 
8.0 . . . 9.0 
8.0 ... 8.7 

0.0 . • . 0.0 



36 
36 





R.A. 5" 40" 57"^ 
Decl. + 2i' 4'j 




1892.022 


tt 
170.3 9.16 8.7 . . 


• 9-5 36 


.036 


169.5 9.32 8.5 . . 


. 9.7 36 


1892.03 


169.9 9.24 8.6 . . 

0:^^ 118. 


. 9.6 



36 
36 
36 



/?560. 

R.A. 5' 41" 37' 
Decl. + 29" 41' 



1892.055 

.057 
•151 
.153 

1892.10 



169.9 

173.0 
173.6 
173.0 

172.4 



It 



0.63 8.0 

0.62 8.0 

0.59 8.0 

0.59 8.0 

0.60 8.0 



8.5 

8.3 

8.7 

8.5 



36 
36 
36 
36 



8.5 



Apparently rapid change in angle and distance. 



/S93. 



R.A. 5" 41" 33'^ 
Decl. + 21° 2'j 

A and B. 



n 



1891.845 


12 1.6 59.92 


8.4 . 


• • 


36 


.854 


I2I.8 60.14 


8.3. 


• • 


36 


1891.85 


1 2 1.7 60.03 

B and C. 


8.3 






1891.845 


165^9 5.66 


9.0 . 


. II.O 


36 


.854 


168.1 5.77 


9.5 . 


. 11-5 


36 


1891.85 


167.0 5.71 
B and D, 


9.2 . 


. 1 1.2 




1891.845 


323-3 946 


• 


. II.O 


36 


■854 


324.0 9.41 


« 


• 1 15 


36 


1891.85 


323.6 9.43 


• 


. 1 1.2 





No other measures. 



/J405. 





A and C 


• 








R. A. 5** 42" 
Decl. — 13' 


22') 

34 i 






1891.903 

1892.036 


161.9 75.10 
i6i.i 75.50 


• 
• 


. .8.2 
. .8.5 


36 
36 


1892.036 
.039 


I27''.3 14.34 
126.4 14.57 


8.2 . 
8.5 . 


. 11.5 
. 11.8 


36 
36 


1891.97 


161.5 7530 

y^561. 

R.A. 5^41" 
Decl. +12'* 


• 

22 ) 


. .8.3 




1892.04 
Unchanged. 


126.8 14.45 

R.A. 5^43'- 
Decl. — 13** 


8.3. 


. 11.6 




1891.958 


2.9 19.31 


7.0 . 


. 11.5 


36 


1891.958 


// 
241.6 H.05 


8.5. 


. II.O 


36 


1892.022 


3-6 19.75 


• 


• 


36 


1892.036 


242.7 11.43 


8.5 . 


. 1 1.5 


36 


.036 


3.6 19.36 


7.0 . 


. 13.0 


36 


.039 


242.5 11.69 


9.0 . 


. 11.5 


36 


1892.00 


3-4 19.47 


7.0 . 


. 12.0 




1892.00 


242.3 H.39 


8.7 . 


. 11.3 





PUBLICATIONS OF THE LICK OBSERVATORY. 



51 



1891.958 
1892.036 



/?95. 

R.A. 5*^46°* 8' 
Decl. — f 20' 

294.9 13.81 8.0 . . lo.o 36 
297-3 1397 8.5 . . 12.0 36 



1892.00 296.1 13.89 8.2 . . II.O 



/?563. 

R.A. 5** 47" 46" 
Decl. + 15'' 29' 



// 



1891.958 

1892.022 

.036 


185.4 6.67 
184.6 6.31 

185.5 6.58 


8.0 . 
8.2 . 
8.2 . 


. 1 0.0 
. 1 1.5 

. II.O 


36 
36 
36 


1892.00 


185.2 6.52 


8.1 . 


. 10.8 






a Orionis. 








R.A. 5*^48" 
Decl. + f 

A and B. 


40' J 
23' i 






I89I.8IO 

1892.055 


109.3 40.16 
109.7 39-52 


• 
• 


. 14.0 
. 15.0 


36 
36 


1891.98 


109.5 39-84 

A and C. 


• 


- 14-5 




I89I.8IO 

1892.055 


289.9 61.55 
289.7 62.48 


• 
• 


. 14.0 
. 14.5 


36 
36 


1891.98 


289.8 62.01 
A andD 


• 
• 


. 14.2 




I89I.8IO 

1892.055 


347°6 76.83 
347.8 76.71 


• 
• 


• 13-5 

• 13-5 


36 
36 


1891.98 


347-7 76.77 


• 


• 13-5 





The nearest stars, B and C, have not been seen 
before. D was found with the i8j4-inch. Her- 
scHEir's companion is much farther away. 

5 503. 

R. A. 5** 49" lo' ) 
Decl. + 13^ 56' \ 



A and C. 

e // 

1889.096 163. 1 20.83 

.104 163.7 21.04 

.128 162.9 20.89 



10.5 36 

II.O 36 
II.O 36 



1889. 1 1 163.2 20.92 . . 10.8 

An interesting object from the proper motion 
of the larger star. The minimum distance must 
have been reached not far from 1883, and the 
nearer stars are now drifting apart. There are 
no measures between those of South in 1825 and 
Dkmbowski's in 1873. The former measured a 
distant star (20i".76), which in 1883 I found was 
234^.09 from A, The small star, C, was first 
measured by me in 1878. 



A and B. 



1889.096 
.104 
.128 



9-1 

8.8 

7-9 



3-40 
332 
3-36 



7.0 . . . 8.0 36 
7.0 . . . 8.0 36 
7.0 . . . 8.0 36 



1 889. 1 1 



8.6 3.36 7.0 .. . 8.0 





A and B. 






1825.07 


1 34- 1 39-94 


5 


2 n 


1873-93 


1 20. 1 8.08 


A 


3n 


I88I.I8 


99-3 3-58 


ft 


3n 


I883.II 


82.6 2.90 


P 


3n 


1 889. 1 1 


8.6 3.36 
A and C. 


P 


3n 


1878.00 


I57°3 28.'o9 


ft 


I n 


1883.10 


158.8 24.61 


ft 


4n 


1 889. 1 1 


163.2 20.92 


ft 


3n 



/J564. 

R.A. 5' 54" 59' 



Decl. — 



34 



// 



1892.036 


71.2 1.28 9.0 . . lO.O 


36 


.055 


70.6 1.30 9.0 . . II.O 


36 


1892.04 


70.9 1.29 9.0 . . 10.5 




ft 1056. /i Orionis. 






R.A. 5" 55" 47" 1 
Decl. + 9° 39' i 




1890.775 


// 

272.4 17.01 4.0 . . 14.0 


36 


.840 


273.1 17.17 4.0 . . 15.0 


36 


•974 


272.5 17.15 . . 13.5 


36 


1890.86 


Z72.7 17.11 . . 14.2 





/J893. 

R.A. 5" 56" 49' 
Decl. + 37° 58' 



1892.055 
.088 



// 



129.2 18.12 6.5 
I3I.8 17.78 6.0 



13.0 
12.0 



36 
36 



1892.07 130.5 17.95 6.2 . . 12.5 
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/J 17. 4 Moncerotis. 



/? 1017. 





R.A. 


6** 2*" 


48'^ 








Decl. - 


tt" 


8'i 








A and B. 








1891.969 


. i8k3 


3-13 


6.0 . 


. 10.5 


36 


1892.036 


180.2 


323 


6.0 . 


. lO.O 


36 


•055 


179.6 


3.26 


6.0 . 


. 10.8 


36 


1892.02 


180.4 


3.21 


6.0 . 


. 10.4 






A andC 


 






1891.969 



246.4 


8.75 


• 


. 10.8 


36 


1892.036 


246.7 


9-05 


• 


. 10.5 


36 


•055 


247.4 


8.52 


• 


. 1 1.9 


36 


1892.02 


246.8 


8.77 


• 


. 10.8 




fi 1058. 


4 Geininorum. 






R.A. 


6*" 3" 


n'\ 








Decl. 


1 
+ 23 


A 






1890.939 


283.0 


0.27 


6.1 . 


. . 6.2 


36 


1891.052 


2777 


0.27 


6.5 . 


. . 6.6 


36 


•055 


283.3 
281.3 


0.31 
0.28 


6.3 . 
6.3 . 


. .6.5 


36 


1891.01 


. . 6.4 




1891.810 


281.2 


0.28 


6.5 . 


. . 6.6 


36 


.854 


281. 1 


0-33 


• 


• • 


36 


•859 


287.0 


0.28 


6.5 . 


. . 6.6 


36 


1891.84 


283.1 


0.30 


6.5 . 


. . 6.6 





Comparing these measures with those of 1889, 
a change in the distance seems probable. 



// 



1889.13 104.3 0-4I 

/?565. 



/? 



2 n 





R.A. 6** 3^ 
Decl. — 14** 


4^: J 
3 ) 






1892.036 


ti 
loi.o 1.23 


8.2 . 


. . 0.0 


36 


•057 


loi.i 1. 10 


8.0 . 


. . 9.0 


36 


•115 


97-7 105 


8.0 . 


•9-5 


36 


1892.07 


99-9 I-I3 

A.. C 3 

R.A. 6^ 5™ 
Decl. — V 


8.1 . 

47'^ 
38' > 


. .9.1 




1892.036 


ti 
173. 1 0.86 


7.0 . . 


.8.5 


36 


•057 


172.2 o.So 


/ • ' 


. 9.2 


36 


•115 


1 76. 1 0.96 


7.0 . . 


.8.5 


36 


1892.07 


173.8 0.87 


/.2 . . 


. 0.7 







R.A. 
Decl. 


6** 6" 


— 2 


28'^ 

56'! 






1892.036 

•055 
•057 


1634 
160.3 

159.6 


0.63 
0.63 
0.68 


8.5. 

8.5 . 
8.4 . 


. • o.o 
. . 0.0 
. . 0.0 


36 
36 
36 


1892.05 


161. 1 


0.65 


8.5 . 


• . 0.0 





No other measures. 



P 1008. If Gteminonim. 



R.A. 6'' 7 
Decl. +22 



m 



1889.104 

•134 

•173 
1890.903 

•939 
•955 



294.6 
291.8 
298.1 

295-3 

295-5 
297.6 



II 



1-34 
1. 00 

0.79 

1. 12 

I. II 

1.02 



38;/ 

32 s 
30 



3-5 



. 1 0.0 

. II.O 

• 

. II.O 

.11.0 
. 1 0.0 



The mean results are: 



1889.14 
1890.93 



294.8 
296.1 



// 



1.04 
1.08 



R.A. 6* 
Decl. — 



>5 566. 
4 



1892.036 

•057 
•115 



// 



2155 
205.1 

209.0 



1-54 
2.04 

2.04 



32 s 

6.5 . 

6.7 . 
6.4 . 



13.0 

12.5 

12.0 



1892.07 209.9 1.87 6.5 . . 12.5 

/?i93. 



1892.04 



90.2 17.88 8.0 . . II.O 



^1018. 



36 

36 
12 

36 
36 
36 



3n 
3° 



36 
36 
36 





R.A. 6*^ 9" 10'^ 
Decl. + 4*" o'i 




1892.036 


// 
90.2 17.89 8.0 . 


. II.O 36 


•055 


90.3 17.87 8.0 . 


.11.0 36 



Discovered by Alvan Clark. 





R.A. 


6** 10" 


6'^ 








Decl. 



— 2 


50' i 






1892.055 


e 
54.4 


6.10 


8.5. 


• 11-5 


36 


•057 


54.2 


6.06 


8.5. 


. 12.0 


36 


.085 


55-4 


5-89 


8.4 . 


• 11-5 


36 


1892.06 


54.7 


6.02 


8.5. 


. 11.7 




Xo other measures. 
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/S 96. 75 Orionis. 





R. A. 6** lo'" 29" \ 
Decl. + 9^ 59 i 




C and D. 


1892.088 


// 
224.9 4-90 90 • 


•153 

• 


229.2 5.30 9.0 . 


1892.12 


227.0 5.10 9,0 . 




A and C. 



// 



A and B. 



1892.088 
.153 



n 



255.1 62.80 

255-9 62.96 



1892.12 255.5 62.88 



/?1019. 



1892.06 274.2 0.81 8.0 . 
No other measures. 



ii.o 36 
10.5 36 

10.7 



1892.088 159.6 120.16 6.0 . . 

•153 159.5 119-64 6.0. . 

1892.12 159.5 119.90 6.0 . . 



. 10.2 



9.6 



36 
36 



• 10.5 36 

. lO.O 36 





R.A. 
Decl. 


6*^ 11"^ 
- 3' 


26*^ 

o'i 






1892.055 

•057 
.085 


2717 
276.4 

274-5 


II 
0.74 

0.92 

0.78 


00 00 00 
000 

• • • 


93 

lO.O 

95 


36 
36 
36 







/?567. 












R.A. 


6** 9" 


34- 1 










Decl. 



4 


53' 1 






189] 


-958 


246^3 


3-94 


7-7 • 


, . II.O 


36 


1892 


1.036 


247-7 


4.07 


6.8 


. . II.O 


36 




.055 


246.3 


3.89 


6.8 


. . 10.8 


36 


1892.00 


246.8 


3-97 


7^1 


. . 10.9 








/?895. 












R.A. 


6'^ 12° 


n'\ 




• 






Decl. 


+ 28' 


29' i 










A and B 


• 






I89I 


.091 


1 44' 3 


0.20 


8.2 . 


..8.3 


36 




.225 


144.7 


0.20 






36 




.227 


144.7 


0.25 






36 




.766 


148.9 


0.22 


8.0 


. . . 8.2 


36 




.785 


144.7 


0.20 


8.0 


. . . 8.2 


36 




.791 


144.5 


0.20 


8.2 , 


. . . 8.4 


36 



AB and C (= .2 888) 



// 



1891.225 249.8 2.78 
.227 255.7 2.96 



36 
36 



I 1891.22 250.2 2.87 

The means of the measures of the close pair 
1 are: 



I89I.I8 




144.6 


0.22 


3n 


1891.78 


146.0 


0.21 


3n 



/? 1020. 

R. A. 6^^ 15" 46" 
Decl. +28'' 49' 



1891.225 158.9 
.227 158. 1 



// 



1.23 
1.31 



8.0 . . lo.o 36 

8.5 . . lO.O 36 



1891.22 158.5 
No other measures. 



1.27 8.2 . . lO.O 



/? 753. A. Canis Majoris. 





R.A. 
Decl. - 


6*^23" 
- 32^ 


40- > 
30' 1 




1892.057 


49-3 


II 
1.32 


5.5 . • 


. 7.0 36 


.184 


45.4 


1.29 


6.0 . . 


.8.5 12 


.186 


47.0 


1.27 


6.0 . . 


. 7.5 36 



1892.14 47.2 1.29 5.8 .. . 7.7 

No other measures. 

/?754. 

' R.A. 6** 30" 22' 
Decl. — 33" 55' 



1892.184 
.186 



38.3 
34-7 



o.'86 
0.71 



8.0 .. . 8.2 
8.0 .. . 8.3 



1892.18 36.5 

No other measures. 



/?571. 



1892.10 317.9 3.00 6.9 . . II. 2 



12 

36 



0.78 8.0 . .'. 8.2 





R.A. 6'^33" 


2'^ 






Decl. + 13' 


A 




1892.036 


317^6 3-'o9 


6.8 . 


 11.5 36 


.115 


317.5 2.96 


6.8 . 


.11.0 36 


.153 


318.7 2.95 


7.0 . 


.11.0 36 
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1868.02 


73-2 


.04 


72.1 


•23 


70-3 


.24 


69.6 


.26 


71.7 


1869.10 


74-7 


•15 


73-6 


.20 


68.6 


.20 


68.6 


•23 


69.4 


1870.13 


68.\ 


•17 


659 


.24 


65.1 


I87I.I6 


659 


.20 


70-3 


•23 


64.1 


•25 


60.1 


1872.18 


59.8 


.21 


66.6 


.24 


62.4 


.24 


64-3 


.26 


61.3 


1873.20 


65.8 


.22 


60.8 


•23 


70.0 


•23 


66.3 


187393 


65.0 


1874.16 


59.0 


.19 


58.7 


•23 


58.0 


1874.83 


57-5 


1875.19 


57-1 


.21 


56.6 


.21 


55-9 


.28 


56.4 



1868. 

10.25 Searle 2 n 

Peirce in 

11.25 Vogel 7 n 

11.35 Bruhns 5 n 

10.95 Engelmann 5 n 

1869. 

// 

10.26 Briinnow 7-4 n 

11.23 Vogel 311 

1 1. 17 Dun^r in 

11.07 Winlock 2 n 

10.93 Peirce in 

1870. 

// 

1 1. 16 Peirce 12-4 n 

11.06 Winlock 7-5 n 

12.06 Vogel 5 n 

1871. 

10.75 Secchi 3 n 

1 1. 19 Peirce 2-1 n 

I I.I I Dun^r 2 n 

12.10 Pechiile 4-3 n 

1872. 

// 

11.05 Dun^r 2 n 

10.69 Borgen 3 n 

11.50 Newcomb in 

11.46 Hall 6 n 

Skinner 3 n 

1873. 

1 1. 12 Hall in 

10.57 Dun^r 1-4 n 

9.80 Borgen in 

10.42 Bruhns in 

1874. 

// 

1 1.29 Wilson & Seabroke i n 

11.46 Newcomb 7 n 

10.99 Holden 2-1 n 

1 1. 10 Hall 2 n 

'i875^ 

Burton in 

10.73 Dun^r 4 n 

1 1. 4 1 Newcomb 2 n 

11.89 Holden 5-411 

1 1 .08 Hall 4 n 



1876.03 


57.8 


•05 


54-6 


.09 


54-9 


.14 


550 


.22 


55-2 



1877 


.11 


52.8 




.16 


52.8 




.26 


534 



1877.97 


52.4 


1878.07 


50.5 


•15 


51.0 


.19 


54-4 


.22 


53-2 


•24 


517 



1878.70 


50.0 


1879.05 


50.7 


.12 


47.8 


•15 


50-3 


.20 


50.1 



1879.75 


46.5 


1880.00 


48.8 


.04 


50.2 


.10 


47.1 


.11 


48.3 


•17 


49.6 


.18 


46.7 


.22 


51. 1 


•25 


47.8 


.28 


48.6 



1881.07 


46.3 


.12 


43.3 


.14 


44.3 


.16 


46.8 


•17 


46.9 


.18 


46.5 


.26 


45.3 


.26 


45.3 



1876. 

1 1. 12 Watson in 

11.45 Peters in 

11.82 Holden 6 n 

11.55 Russell 4n 

1 1. 19 Hall 6 n 

1877. 

// 

1 1. 19 Cincinnati 4-311 

11.35 Holden 4 n 

10.95 Hall 5 n 

1878. 

// 

10.83 Bumham 8 n 

11.07 Holden 4n 

10.71 Cincinnati 9 n 

11.24 Pritchett 5 n 

11.40 Eastman 3n 

10.76 Hall 5 n 

1879. 

10.61 Cincinnati . . . . 20-14 n 

10.44 Bumham 10 n 

11.35 Holden 5 n 

10.78 Pritchett 5 n 

10.55 Hall 6 n 

1880. 

// 

10.29 Cincinnati in 

10.55 Russell in 

10.40 Gledhill in 

10.48 Holden 4 n 

10.00 Bumham 11 n 

9.87 Hough 3 n 

9.92 Bigourdan 6-4 n 

. . . Smith in 

10.30 Hall 8 n 

10.38 Frisby 2 n 

1881. 

// 

9.77 Bumham 8 n 

10.83 Holden 2 n 

10.02 Bigourdan 5-3 n 

9.80 Gledhill 4n 

lo.ii Frisby 6 n 

9.81 Young 7 n 

9.60 Hough 5 n 

10.00 Hall 6 n 
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A and C. 



1891.958 
1892.036 

•055 



// 



282.1 96.57 
282.0 96.48 

282.2 97.27 



1892.00 282.1 96.77 
No evidence of change. 

P 899. 

R. A. 6^ 52*" 9' 
Decl. + 18' 53 



A and B. 



1892.085 
.088 

•115 



// 



93-9 
97.1 

96.3 



0.74 
0.80 
0.82 



8.0 

8.5 
8.0 



. .8.1 
. .8.5 
. . 8.0 



1892.08 



95.8 0.79 8.2 
AB and C. 



1892.088 
•115 



// 



100.2 13.20 
99.7 12.99 



1892.10 loo.o 13.10 

/5f572. 
R.A. 6** 



55" 44" 
Decl. — 20* 30' 



1892.085 

•115 
•153 



// 



142.5 
142.4 

142.8 



5.02 

5-59 
5-19 



7.0 
6.7 
7-0 



.8.2 



II-5 
11.8 



11.6 



II.O 
II.O 
II.O 



1892.12 142.6 5.27 6.9 . . II.O 



36 
36 
36 





A and B. 






I892.II5 

•153 


// 
267.8 0.59 9.0 . 

268.2 0.58 8.5 . 


. 1 0.0 
. 8.7 


36 
36 


1892.13 


268.0 0.58 8.7 . 
AB and C. 


- 9.3 




1892. 115 

•153 


1 75^3 24.32 
175.2 24.34 


. 1 0.0 
. 1 0.0 


36 
36 


1892.13 


175-5 24.33 
AB and D. 


. lO.O 




I892.II5 

•153 


// 
48.0 40.44 

47.7 40.48 


. . 9.0 
. . 9.0 


36 
36 


1892.13 


47.8 40.46 

/J327. 

R.A. 6** 52" 28' J 
Decl. — 2* 52' \ 


. . 9.0 





36 
36 
36 



36 
36 



36 
36 
36 



/J 900. 





R.A. 6^58" 
Decl. + 21'' 


33" 1 






1892.173 


276^2 173 


8.0 . 


. 12.0 


36 


.192 


271.8 1. 71 


8.0 . 


. 1 1.5 


36 


.263 


271. 1 1.66 


8.0 . 


. II.O 


36 


1892.21 


273.0 1.70 


8.0. 


. 11.5 





/?328. 



R.A. 7*" i" 3* 
Decl. — 11** 7' 



A and B. 



1891.903 

1892.184 

.186 

.189 



1 15-8 
1 14.8 

121.3 
120.3 



// 



1892. 1 1 1 18.0 



0.46 


6.5 . . 


0.59 


6.8 . . 


0.48 


6.0 . . 


0.51 


6.0 . . 


0.51 


6.3 . . 



7-5 


36 


7-5 


12 


7-5 


36 


8.0 


36 



7.6 



AB and C (= -S 1026 rej.). 



1891.903 
1892.115 

.153 



// 



349.8 17.38 
348.8 17.47 
348.1 17.51 



10.3 
10.5 
10.5 



1892.04 348.9 17.45 



10.4 



/?574. 

R.A. 7*^ I" 1 8' 
Decl. —11'' 8' 



1891.903 
1892. 115 

•153 



// 



310.4 
310.0 

313-4 



2.29 

2.15 
2.35 



8.0 
8.0 

8.3 



II.O 

1 1-5 
11.7 



36 
36 
36 



36 
36 
36 



1892.04 31 1.3 2.26 8.1 . . 11.4 



02 165. 45 Gteminorum. 



R.A. 7*" 

Decl. + 16** 9' 



I" 29' 



1890.939 

•955 
•974 



54.0 3.29 6.0 . . 13.0 

51-5 3-35 6-0 • . 12.0 
53.5 3.12 6.0 . . 12.5 



36 
36 
36 



1890.96 53.0 3.25 6.0 . . 12.5 

The change in this pair is due to proper motion. 
The apparent motion of B is about o".i per annum 
in the direction of 358^.4. 
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/? 1009. r Gteminorum. 

R.A. 7* 3-30' 
Decl. + 30° 26' 



1890.903 


1 77*^0 


1-75 


4-5- 


. 12.5 


36 


•939 


180.9 


1.94 




. 14.0 


36 


.955 


173-9 


1-51 




- 13-5 


36 


1891.052 


178.6 


1-79 




. 13.0 


36 


1890.96 


177.6 


1-75 




. 13.2 





There has been no material change in this pair 
since my measures in 1882. 

/? 329. Oanis Majoris 146. 





R.A. 7^ 4" 8'^ 
Decl. — 16" 2' \ 






1892.036 

•153 
•173 


967 29.51 6.5 . 

96.8 30.00 6.0 . 

96.9 30.02 6.0 . 


: 1 1.5 

. 11.5 
. 11.5 


36 
36 
36 


1892.12 


96.8 29.84 6.2 . 

^ 1023. 

R. A. 7'' 7'"45'> 
Decl. + 26" 5'i 


. 11.5 




1891.225 
.227 
.246 


// 
292.2 0.29 8.5 . 

295.9 0.26 8.5 . 
293.8 0.20 8.3 . 


. . 8.6 

. .8.5 
..8.3 


36 
36 
36 



1891.23 294.0 0.25 8.4 . 
No other measures. 



.8.5 



ft 901. 65 Aurigae. 

R. A. 7'* 14" 2' 
Decl. + 36- 59' 



// 



I89I.09I 

.225 

.227 


9.0 11.29 6.0 . 
9.6 10.96 
8.8 II. 16 


. II.5 
.11.0 
. 12.0 


36 
36 
36 


I89I.I8 


9.1 II. 14 

0:^ 171. 

R.A. 7' 18" 53'^ 
Decl. +31' 52' i 


. II.5 




1890.890 

•903 
•936 


e // 
130.0 1. 16 7.5 . 

130.4 1. 19 7.8 . 

132.4 1.04 8.0 . 


. 9.0 
. 10.5 

• 9^5 


36 
36 
36 



/?577. 



1890.91 130.9 1. 13 7.8 . . 9.7 

There is very little, if any, change in this pair 
since the first measures. 





R.A. 7*" i4"2i'> 
Decl. + 0** 38' \ 






A and B{-2 1074). 




1892.184 
.186 
.192 


II 
140.0 0.50 8.3 . 

142.8 0.54 

145.3 0.60 8.0 . 


. .8.5 

• • 

. . 8.1 
. .8.3 


12 
36 
36 


1892.18 


142.7 0.55 8.1 . 






AB and C. 






1892.186 


// 
loo.o 12.80 


• 13^5 


36 


.192 


loo.o 12.71 


• 135 


36 


1892.19 


loo.o 12.75 
AB and D. 


• 13-5 




1892.186 


II 
lo.o 15.27 


. 13.0 


36 


.192 


1 1-3 15-35 


. 13.0 
. 13.0 


36 


1892.19 


10.6 15.31 






AB and E. 






1892.184 
.186 
.192 


277-5 53'-'25 
278.2 53.78 

278.4 53.84 


. II.O 

. 10.5 
. 10.8 


12 

36 
36 



1892.18 278.0 53.62 . . 10.8 

The close pair is a binary in slow motion. 

ft 1024. 

R. A. 7*' 15" 33* 
Decl. + 29** 32' 

o // 

1892.263 103.2 1.40 9.0 . . II.5 36 
No other measures. 

/?758. LyncisSl. 





R.A. 7*20"* 


26' 1 








Decl. + 48' 






1892.055 


Q II 
92.9 16.91 


6.0 . 


. I 1.5 


36 


.184 


93.5 16.44 


6.0 . 


. II.3 


12 


.197 


93.0 16.34 


6.0 . 


. 10.5 


12 



1892.14 



93.1 16.56 6.0 . . I I.I 



ft 21. V Oanis Minoris. 

R.A. 7'* 21" 35'^ 
Decl. + 7** ii'J 



// 



1891.903 


26.5 


4.01 5.0 . 


. 11.5 36 


•969 


25.0 


3.91 6.0 . 


. 1 1.0 36 


1892.022 


25.8 


4.04 6.0 . 


. II.O 36 



1891.96 



25-8 3-99 5-7 • • 1 1-2 
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:^"1196. ^Oancri. 



// 



1889.285 
.296 



1890.939 



1892.153 
.186 



R. A. 8** 5" 2o" \ 
Decl. + 18' i' \ 

Examined under fairly good 
conditions with powers up 
to 1500 or more, and no 
other component or near 
star seen. 

All the stars round, with 
powers up to 1500. 



A and C. 



I89I.I8I 



1 17.6 


5-45 


.214 


117. 2 


549 


.222 


1 159 


5.42 


.225 


1 17-3 


5^57 


.227 


116.2 


5.58 


•239 


II5-5 


552 


1891.22 


1 16.6 


550 


1892.057 


II5-3 


5-51 


•153 


1 16.5 


5.41 


.156 


117.7 


5.42 


.186 


1 17-3 


5.58 


1892.14 


1 16.7 


5.48 



B and C, 



A and B. 



// 



32.7 1.04 
33.2 1.02 



1891.225 Dif. Decl. 
.227 

•239 
.241 



// 



103.89 
104.05 
104.08 
103.99 



12 
12 
12 

36 
36 
36 



36 
36 
36 
36 



e // 
I89I.I8I I28.I 5.52 

.214 127.6 5.66 

.222 128.5 5.56 
.225 127.4 5.58 

.227 127.7 5-6i 

•239 127.3 5.69 


12 
12 
12 

36 
36 
36 


1891.22 127.8 5.60 

1892.057 127.4 5-66 
.153 128.3 5-48 
.156 127.6 5.52 
.186 127.5 5^46 


36 
36 
36 
36 


1892.14 127.7 5.53 





36 
36 



1892.17 33.0 1.03 

C and Lalande 12262 



36 
36 
12 

36 



1892.057 


Dif. Decl. = 


= 103.80 


7:35 


36 


.085 




103.72 


8:00 


36 


.118 




103-97 


8:25 


36 


•153 




103.99 


8:00 


36 


.156 




103.87 


8:15 


36 


C and D.M. 


(18'*) 1870. 




1891.181 


P = 



= 108.17 




12 


.208 




108.33 




12 


.214 




108.14 




12 


.222 




108.32 




12 


.225 




108.28 




36 


.227 




108.15 




36 


•239 




108.31 




36 


.241 




108.17 




36 


1892.057 




107.90 


7:30 


36 


.156 




108.25 


8:00 


36 


•173 




108.50 


6:25 


36 


.186 




108.35 


8:10 


36 



The distant stars were measured for the pur- 
pose of determining hereafter whether the appar- 
ent variable movement of C about AB is due to 
errors of observation in connecting it with the 
close pair, or to the existence of a fourth " dark 
star" hitherto unseen. An examination of the 
measures which form the basis of the theory of 
an invisible disturbing body will be found in a 
paper by the writer in Monthly Notices for April, 
1891. 

The mean results are: 



C and lyalande 12262. 

// 
1891.23 Dif. Decl. = 104.00 

1892. 1 1 103.87 

C and D.M. (18") 1870. 

o 

1891.22 p =^ 108.23 

1892.14 108.00 



4n 
5n 



8n 
4n 





R.A. 


8^ 10" 


12-; 
29 1 








Decl. 


-30^ 






1892.184 



16.7 


2.33 


8.3. 


• 9-5 


12 


•197 


15.8 


2.49 


3.0 . 


. 1 0.0 


12 


.227 


16.3 


2.41 


8.0 . . 


8.7 


36 



1892.20 16.3 

No other measures. 



2.41 8.1 . . 9.4 
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y»102. 








R. A. 8** r i" o^\ 
Decl. — 8' 38' \ 




1 


1892.022 

.057 
.153 


118.1 3.37 7.0. 

123.2 3.26 7.8 . 
121. 2 3.26 7.4 . 


. lO.O 
. lO.O 

. 1 0.0 


36 
36 
36 



/?584. 



1892.08 120.8 3.30 7.4 . . 1 0.0 
No change since 1875. 



/? 1067. o Ursae Majoris. 



1892.060 
.189 



R.A. 8'*2o"i7'> 
Decl. + 61' iS 

No trace of the companion. 
Fine seeing. 

Splendid seemg. Compan- 
ion not seen with any 
certainty. 



This was discovered with the 36-inch in 1889. 
My three observations gave: 



1889.22 



// 



191.4 



7.01 



15-2 



I cannot explain the failure to see the com- 
panion now. 



//205. 

R.A. 8** 27" 54" 
Decl. — 24** 12' 



II 



1890 


.274 


82.2 


0.65 


7-5 . 


• .7.5 


36 




.282 


81.6 


0.75 






36 


1890 


.28 


81.9 


0.70 








I89I 


.244 


257.1 


0.63 


7.0. 


. .7.4 


36 


1892 


.156 


255.9 


0.70 


6.8 . 


. .7.0 


36 




.227 


255.5 


0.63 


7.8. 


. .8.0 


36 


I89I 


.87 


256.2 


0.65 


7.2. 


. .7.5 







R. A. 8** 32" 58' ) 
Decl. + 19* 58' \ 






A and B. 




1891.969 


// 
294.1 1.37 8.0 . 


.11.0 36 


1892.022 


290.7 1. 10 8.0 . 


. ii.o 36 


.151 


292.4 1.31 8.0 . 


. 13.0 36 



1892.05 292.4 1.26 8.0..II.7 
AandC(= S 571). 



// 



1891.969 


I56.I 44.72 


. . . 8.0 36 


1892.022 


156.6 44.60 


... 7.8 36 


.151 


156.0 45.07 


. . . 8.0 36 



1892.05 156.2 44.80 
Without material change. 

/^208. 

R.A. 8^ 33" 54" 
Decl. — 22" 16' 



7.9 



I889.I3I 


44.9 


II 
1.08 


• « 


• 


36 


.173 


50.1 


1.05 


7.0 . 


. . 8.0 


12 


1889.15 


47-5 


1.06 


7.0 . 


. . 8.0 




1892.057 


52.1 


0.71 


7.0 . 


. .8.3 


36 


.156 


51.9 


0.71 


6.5 . 


. . 8.0 


36 


.227 


52.9 


0.68 


7.0 . 


. . 8.0 


36 


1892. II 


52.3 


0.70 


6.8 . 


. . 8.1 





There would seem to be no doubt of change in 
this pair from the following: 



1874.20 


30.4 


1.4-*- 


/» 


I n 


1878.43 


33-9 


1-37 


Cins 


5n 


1882.21 


40.9 


1. 21 


Sp 


3n 


1889.15 


47.5 


1.06 


/s 


2 n 



e Hydrae. 

R. A. 8** 40" 25* ) 
Decl. + 6" 52' i 



Retrograde motion. The angles in the follow- 
ing measures are changed, when necessary, to the 
same side: 



// 



1874.19 


130. -+- 


0.7 +- 


p 




1878.53 


100.3 


0.63 


Cins 


3° 


1882.21 


96.6 


0.5-4- 


Sp 


3n 


1886.17 


90.1 


0.80 


Wilson 


2 n 





A and B. 








1888.818 


// 
151.0 0.27 


4.0 


. . . 6.0 


36 


I889.I5I 


157.9 0.25 


4.0 


. . . 6.0 


36 


1888.98 


154.4 0.26 


4.0 


. . . 6.0 




' 1890.903 


171. 8 0.21 


3-5 


• . . 5.5 


36 


.939 


168.3 0.17 


3.5 


. . . 6.0 


36 


1890.92 


170.0 0.19 


• 


• • 





68 



PUBLICATIONS OF THE LICK OBSERVATORY. 



n 



P 587. 15 Hydrae. 



1892.186 


180.4 0.23 


. . . 7.0 


36 


.189 


178.8 0.19 


. . . 7-8 


36 


1892.18 


179.6 0.21 


• • • 




ABandC (2: 1273). 




1888.818 


// 
226.5 3- 1 1 


• • • 


36 


1889.151 


225.6 3.16 


• • • 


36 


.288 


227.3 3.22 


• • • 


36 


1889.08 


226.5 3.16 
AB and D. 


• • • 




1889. 15 1 


1935 19-71 


• . 13-0 


36 


.288 


194. 1 ig.66 


• • 


36 



1889.22 193.8 19.68 . . 13.0 

The duplicity of the principal star was detected 
by SciiiAPARELLi in 1888, but an apparent elon- 
gation had been noted by O^ in i860. It is a 
difficult pair, and will certainly prove to be a 
ternary system. The motion of C has been about 
31" since 1830. 

The distant companion was detected with the 
Washington 26-inch. 



// 



1888.28 142.0 0.21 Sp 6 n A and B 
1878.60 192.0 20.05 fi 2 n AB and D 

//335. 





R.A. 8' 41"' 
Decl. + 3' 


'?( 






1892.022 


// 
268.4 2.63 


7.5 - 


.11.0 


36 


.055 


270.2 2.53 


7-5 • 


. 1 0.0 


36 


•115 


271.7 2.59 


7.0 . 


. II.O 


36 


1892.06 


270.1 2.58 


7-3 • 


. 10.7 





Perrotin. D.M. (8°) 2132. 



R. A. 8** 44" 49" 
Decl. + 8' 47' 



1889.107 

•115 
•131 

1889.12 



// 



351.0 
348.9 
350.4 



0.97 

I.OI 

0.88 



8.0 
7.8 
8.0 



.8.7 
.8.5 
.8.7 

.8.6 



36 
36 
36 



350.1 0.95 7.9 . 

Discovered by Pkrrotin, and stated to be in 
the vicinity of O^ 195, but noplace is given. I 
wished to identify the star and find its position, 
and in doing that, made the measures given. 
The magnitude in DM. is 8.2. The only other 
measures are: 

1884.20 349.3 0.78 7.5 . . 8.7 Per 2 n 





R.A. 8' 45" 41' > 
Decl. — 6" 44' 5 






A and B. 




1892.055 

-057 
.189 


// 
1 53. 1 0.61 6.0 ... 8.5 

156.6 0.68 7.0 ... 8.5 

145.9 0.47 6.0 .. . 7.5 


36 
36 
36 


1892.10 


151-9 0.59 6.3 . . .8.2 




AB and C (- H V, 120). 




1892.055 
-057 


357"-3 45-35 - "-o 
357-3 45-36 . . 10.3 


36 
36 


1892.06 


357-3 45-35 • - 10.6 
AB and D. 




1892.055 
-057 


53". I 50.26 . . 11.5 
53-3 50.23 . . II.O 


36 
36 



1892.06 53.2 50.24 . . I 1.2 

The angle of the close pair is diminishing. 

K Cancri. 

Ill 



1889. 131 



R.A. 9'' I" o" 
Decl. + 11° 10' 

This star was examined for the 
reason that Dawes and others 
noticed a gradual disappear- 
ance when occulted by the 
moon. I could see no sign 
of duplicity. 

/?410. 





R.A. 
Decl. 


9' 4" 
-25^ 


30-^ 
19 i 






1892.197 


159^.0 


1.65 


8.0 . 


. . 9.0 


36 


.230 


160.8 


1.66 


6.8 . 


. . 7.8 


36 


.299 


163.8 


1.70 


8.0 . 


. . 9.0 


12 


1892.24 


161. 2 


1.67 


7.6 . 


. . 8.6 





Without change. 



/3 104. 



R.A. 

Decl. 


9' 5" 
-- 


47' 1 







1892.055 106.3 


2.83 


7.0 . 


. II.O 


36 


.173 106.3 


2.74 


7.0 . 


. II.O 


36 


.175 107.9 


3.08 


7.0 . 


. II.O 


36 


1892.13 106.8 


2.88 


7.0 . 


. II.O 




Change uncertain. 
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>tf908. 






R. A. 9*^ 8" 25' \ 
Decl. — f 48' i 






B and C. 




1892.186 


2333 07« 9-0 • 


. 10.5 


.230 


228.2 0.70 9.5 . 


. 10.7 


1892.21 


230.7 0.74 9.2 . 
A and B. 


. 10.6 


1892.186 


n 

184.5 60.46 8.8 . 


• • 


.230 


184.5 60.71 8.5 . 


• • 


1892.21 


184.5 60.58 8.6 . 


• • 



:^ 1321. 

R.A. 9" 6™ 23'/ 
Decl. + 53* 13' i 



1891.091 
.118 

•134 

1891.11 



./ 



7-5 



7-5 



36 
36 



36 
36 



36 
12 

12 



62.5 19.50 
62.7 19.36 
62.1 19.40 

62.4 19.42 

The change in the components is due to a 
slight difference in their proper motion. The 
system is like that of 61 Cygni, (See pajier by 
the present writer in Sidereal Messenger for 
April, 1 89 1.) 



ft 105. K Leonis. 

R.A. 9" i7"4o'; 

Decl. + 26'* 42' \ 

o n 

1889.107 204.3 2.83 4*4 . . ii.o 36 

.134 201.6 2.71 . . 10.8 36 

.151 205.8 2.83 . . II.O 36 



1889.13 203.9 2.79 



10.9 



Engelmann speaks of a 10" star in the direc- 
tion of 65"*. There is certainly no companion in 
this place, and no third star near in any direction. 
A difficult pair of small stars alx^ut 5' nf is g^ven 
in the list of new doubles. 

There seems to l>e no change in K Leonis. 



1876.10 
1883.47 



203.8 3.05 
205.1 3-36 



J 
Kn 



/^589. 

R.A. 9" 20'" 15"^ 
Decl. + f 3'i 



// 



5 " 
8 11 



1892.055 


219.4 


3.12 


7.0 . 


. 1 1.5 


36 


•057 


2195 


3-09 


8.0 . 


.11.0 


36 


"5 


2179 


317 


7.4 . 


. II.O 


36 


1892.06 


218.9 


3-13 


7-5 • 


. II. 2 




Change doubtful. 











1892.022 

•055 
•057 

1892.05 



R.A. 
Decl. 



/?588. 

9^ 10" 30" ) 
+ i" 14 i 



123.7 
125.8 

I2C.8 



// 



2.40 7.0 . . II.5 36 

2.60 6.8 . . II.O 36 
2.35 7-5 • • ii-o 36 



125. 1 2.45 7.1 . . 1 1.2 



1892.055 

•057 
•173 

1892.09 



/^213. 

R. A. 9*^ 22'" 25- ) 
Decl. — 7'* 34' \ 



178.9 
180.3 

179-3 
1795 



tt 



1.74 

1.58 
1-53 

1.62 



8.0 . 
8.0 . 
8.0 . 



9.3 
9-3 
9-5 



8.0 . . . 9.4 



36 
36 
36 



:^ 3121. 

R. A. 9' lo" 46' 
Decl. + 29° 5' 



// 



1891.225 


347-3 


0.31 


36 


.227 


344-5 


0.25 


36 


.246 


343-3 


0.32 


36 


1891.23 


345-0 


0.29 


» • 



/? 590. 29 Hydrae. 



R.A. 
Decl. 



9*" 21*" 22* 

— 8'' 42' 



il 



6.0 
6.0 



. 1 1 .0 36 
.11.0 36 



1891.246 175. 1 11.09 

.301 177.0 10.81 

1891.27 176.0 10.95 6-0 - - II-O 

Probably fixed. 
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/S891. 

R.A. 9' 53- 33" j 
Decl. — 2° 36' ( 



1892.022 

■057 
.184 


34-8 
34-5 
36.8 


0.64 
0.75 
0.76 


8.0. 
8.0. 
8.0. 


.9.0 

.8.7 
.8.5 


36 
36 


1892.08 


35-4 


0.72 


8.0. 


.8.7 





No certain change. 



The bright star has a proper motion of I'.ia 
in the direction of 340°. l^e stars are certainly 
physically connected. 



1892.055 
■057 



R.A. 9* 25° 25') 
Decl. + 22° 24' ( 



1892.06 
Unchanged. 



/8 910 








R.A. 9'27- 
Decl. — 13- 


28' ( 






306.1 6.82 
305-7 6-39 
306.0 6.84 


7.0. 
7.8. 
7.0. 


. 10.5 
. 10.5 


36 
36 
36 


305.9 6.68 


7-3  


. 10.7 





1892.115 90.4 
.184 92.9 
.230 89.9 


6.07 
5.48 
6.28 

5-94 


7.0 . . 1 1.2 
8.0 . . 13.0 
7.0 . . 11.8 
7.3 . . 12.0 


36 

36 


1892.17 91. 1 
Without change. 




Jacob 5. 


Lac 


3873. 




R.A. 
Decl. - 


9'25" 
- 28- 


26; j 




1889.115 248^0 
.296 241.4 
.312 245.1 


i!l6 
1'5 
0.74 


6.0 ... 7.0 
7.0 .. . 7-3 
6.0 ... 7.0 


36 
36 
36 


1889.24 244.8 


1.05 


6.3... 7.1 





V Ursae Uajoris. 





R. A. 9 
Decl. + 


42- 

59" 


889.151 


294.9 1 


-34 


■159 


2933 I 




■M7 


2953 1 


-24 


889.18 


294.5 I 


■23 


892.060 


295.1 1 


-45 


.151 


294.1 1 


-27 


.186 


297-3 1 


-38 


892.13 


295-5 I 


-37 



  130 36 
. . 13.0 36 

. .11-5 36 



4.0 . . 13.5 36 
. . 12.0 36 
 . 130 36 



There is no relative motion, but the two Stan 
Discovered by Jacob during an occultation by must belong to the same system, since they hav< 



the moon. Change is doubtful from the two pre- 
vious measures. 



1858.1 
1878.53 


244-6 0.55 
235-5 0-5S 


I 
Cin, 


2D 


/»1071. » Ureae Majoris. 






R-A. 9' 25- 50' j 
Decl. + 52- ii'i 




1890.356 
-375 
.422 


78.1 5-11 

50.2 4.62 
79.0 4.8S 


- 13-5 


36 
36 
36 


1890.38 


79.1 4.87 






1892.036 
•057 
.060 


72.3 500 3-0 - 
78-5 5-24 
75-0 5-20 


. 14.0 
. 14.0 
 145 


36 
36 
36 


1892.05 


75-3 5-15 


- 14-2 





the same considerable proper motion of o'.34 ii 
the direction of 233°. 7. The following are thi 
only other measures I have found: 

1858.58 295^3 ii'.32 Olf 7 

02 208. * Ureae Majoris. 



R.A. gNa'ss'i 

Decl. + 54° 38' i 



1892.060 
.186 
.189 



249°6 


0.29 


5-5- 


-5-5 


36 


252.0 


0.21 


S-5- 


-5-5 


36 


250.9 


0.21 






36 


250-8 


0.24 


5-5- 


-5-5 





It is evident that the companion has the same 
proper motion as the large star. The first meas- 
ures were: 



A.O. 5. 8 Seztantis. 




R.A. 9' 46- 34' j 
Decl. - 7* 32 ( 


1889.091 
■31 
.296 


121.5 0-44 5-5 ---6.0 36 
128.0 0.45 5>^ . . . 6.0 36 
127.2 0.72 ... 36 


1889.17 


125.6 0.54 5>4 .. .6.0 
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/?219. 

R. A. lo* 15- 56' / 
Decl. — 21 55' S 



1892.230 
.263 

•299 

1892.26 



1^7-5 
184.4 

187.2 
186.4 



2.10 



6.8 . 
2.02 6.7 . 
2.08 7.5 . 



2.07 



.0 . 



8.0 
8.0 

9o 

8.:; 



3^ 
36 
12 



Change doubtful. 



o:^' 222. 

R. A. 10" 30" 29' 9 
Decl. -^ 60* 45' ^ 

1891.285 Al>solutely round, with all 

powers. Splendid seeing. 
36-inch. 

Dkmwjwski, in measuring the O^ companion, 
5" distant, thought the principal star was elon- 
gated. 

/^411. 

R. A. 10" 30"' 25' / 
Decl. — 26 3' S 



1892.230 


286.7 


1.02 6.0 . 


• •7-5 


36 


.299 


291.4 


1. 10 6.8 . 


. .8.5 


12 


309 


286.9 


1. 12 6.5 . 


. .8.5 


12 


1892.28 


288.3 


1.08 6.4 . 


. . 8.2 






0^ 224. 







R. A. lo*" 33" 26* ) 
Decl. + 9^ 28' i 



// 



1892.362 310.0 0.47 7.0 

•364 3134 046 8.0 

.381 320.4 0.46 7.0 

.383 310-8 0.52 7.5 



1892.37 313-6 0.48 7.4 



.8.5 
.8.5 
.8.5 
.8.5 



36 
36 
36 
36 



.8.5 



This pair has been under observation since 
1843, and there is now no doubt concerning the 
physical relation of the components. The period 
is evidently a long one, since the angular motion is 
only about 60" in the time covered by the meas- 
ures. It is always close enough to be difficult, 
with most of the instruments used, in measuring 
it, and therefore some of the observations have 
large errors in the position-angles. The total 
change, however, is sufficient to obtain the 
approximate elements, and for this purpose I have 
collected all the measures, and give them below 
in chronological order: 



843.22 

8443^ 
845-30 
851.27 
851.28 

857-34 
861.26 

868.03 

871.31 

872.31 

873-23 
87932 
880.16 
881.25 
882.27 
883.7 1 
8.S4.21 
887.27 

892.37 



137 
20 ±1 

13.6 
352.6 

17-5 

36 

348.8 

339-2 

3284 
336.8 

3298 

315-7 

334.3 
316.6 

3099 
330-2 
326.0 

313-6 



o. 



35 



0.20 
0.48 
0.25 

• • • 

0.59 
0.5 :t 

0.59 
0.55 

• « • 

0.35 
0.62 



0.53 

0.55 
0.52 

0.48 



Madler 20 

O. Struve 2 n 

Madler in 

O. Struve ..... in 

Madler in 

Secchi in 

O. Struve in 

Dembowski ... 4 n 

O. Struve in 

O. Struve in 

Dembowski ... 4 n 

Schiaparelli ... 4 n 

Bumham in 

Doberck 2 u 

I3oberck in 

Engelmann ... 7 n 

Perrotin 4 n 

Schiaparelli ... 4 n 

Bumham 4 n 



This pair should be carefully measured ever>' 
few years for some time to come. 

n:E 225. 

R. A. 10^ 33- 35' ) 
Decl. -f 19' 52' S 

A and B (Perrotin). 



II 



1892. 1 18 239.6 0.86 8.0 . . 11.5 
.156 241.0 0.80 8.5 . . 11.5 
.189 244.3 0.69 8.0 . . 10.5 



36 
36 
36 



1892.15 241.6 0.78 8.2 . . 1 1.2 

A and C (02 225). 



// 



I892.II8 352.8 6.55 

•156 353-3 6.45 

.189 352.6 6.55 

1892.15 



1 0.0 
10.8 

9-5 



36 
36 
36 



352.9 6.52 . . lO.I 

Close star discovered by Perrotin. 

/? 913. 40 Leonis Minoris. 





R. A. icf" 36" 
Decl. + 26' 


2r) 

51' \ 




1892.036 


// 
120.4 12.32 


6.0 . 


. 13.0 36 


•175 


120.2 12.05 


6.0 . 


. 12.0 36 


.227 


119.1 12.43 


6.0 . 


. 13.0 36 



1892.14 1 19.9 12.27 6.0 .. 12.7 
Distance increasing. 
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/? 596. Leonis 222. 



R. A. lo*" 43 
Decl. + 17 



1891.246 
.301 

•304 



// 



279.4 
279.8 
276.7 



2.32 
2.65 
2.71 



2" 
47' 

6.8 . 
6.5 . 
6.7 . 



11.7 

II-5 
12.0 



36 
36 
36 



1891.28 278.6 2.56 6.7 . . 1 1.7 

Madler 4. 

R. A. 10*' 47™ 38" \ 
Decl. — 1° 29' J 

1891.227 Round with i5ooon36-iiich. 

Given as a close pair by Madlkr. I have 
never been able to see any certain elongation, 
and it is probably not really double. 

/? 598. 59 Leonis. 

R. A. 10'* 54" 32" 
Decl. + 6*' 45' 



1892.036 

•151 
.170 



// 



22 1. 1 46.34 
221. 1 45.85 
221.3 45.96 



5-5 • 
6.0 . 



13.8 

13-5 
13.0 



1892.12 221.2 46.05 5.7 . . 13.4 



/? 1077. a Ursae Majoris. 



R. A. lo"* 56"" 19' ) 
Decl. + 62** 24 \ 



1892. II 311-5 0.78 

A most interesting binary. 
10 



36 
36 
36 



1890.249 


317-4 


0.87 




36 


.252 


322.9 


0.83 




36 


•255 


321.3 


0.79 




36 


.269 


318.6 


I.OO 




36 


1890.26 


320.1 


0.87 






1891.285 


320.0 


0.74 


• 10.5 


36 


.301 


316.0 


0.74 


.11.0 


36 


•304 


315-6 


0.94 


. 11.5 


36 


.326 


315-5 


0.78 


. II.O 


36 


1891.30 


316.8 


0.80 


. II.O 




1892.057 


3 10. 1 


0.80 




36 


.118 


312.9 


0.82 




36 


.156 


311-5 


0.71 




36 



(i 599. 65 Leonis. 

47'^ 



R.A. II** o™ ., 
Decl. + 2" 36' \ 



1889.258 
.274 
.285 

1889.27 



10.5 
10.5 
10.5 

10.5 



36 
36 
36 



88.0 1.87 5j4 . 
87.6 1.74 5.8 . 
89.9 1.72 5.5 . 

88.5 1.78 5.6 . 

A neighboring star, 55 Leonis^ was found to be 
a new pair, and after observing that, this pair 
was measured. Change is doubtful. 



// 



1878.20 82.4 1.78 



P 



4n 



/? 916. Orateris 31. 





R. A. ii** 8™ 


13'^ 






Decl. — 14'' 


47' i 




1889.134 


// 
359.0 1.03 


7-5 • • 


. 8.0 36 


.312 


361.8 0.90 


7-5 • • 


. 8.5 36 


-323 


359.8 0.70 


7-5 • • 


.8.3 36 



1889.25 360.2 0.88 7.5 .. . 8.3 

No earlier measures except an angle of 35 7°. 9 
(1879.27) at Cin. 

/? 600. Orateris 36. 

R.A. 11^ 10™ 54' 
Decl. — 6** 29' 

A and B. 



1892.153 
.186 



215.6 
216.4 



ti 



1. 14 
1-33 



13.0 
13.0 



36 
36 



1892.17 216.0 1.23 



13.0 



AandC (=7/iV26). 



1892. 151 

.153 
.186 



// 



97.6 60.50 6.5 .. . 8.5 

97.6 60.35 6.5 .. . 8.5 

97.7 60.52 7.0 ... 8.7 



36 
36 
36 



1892.16 97.6 60.46 6.7 . . . 8.6 

.2? 1540. 83 Leonis. 







R.A. 


1 1** 20" 


42" j 








Decl. 


+ 3^ 


40' i 




1892.362 


1496 


29.23 




36 




.370 


150-3 


29.13 




12 




•373 


150.6 


29.48 




12 




•378 

2..^7 


150.6 
I so. 2 


29.08 




12 


i8g: 


20.2-1 







Common proper motion. 



74 



PUBLICATIONS OF THE LICK OBSERVATORY. 



02' 234. 

R. A. 1 1' 24" 2o' 
Decl. + 41' 57' 



// 



1891.225 


102.6 


0.14 


7-5 




. 8.0 


36 


.227 


105.6 


0.14 


7.8 




.8.5 


36 


.244 


104.4 


0.13 








36 


1891.23 


104.2 


0.14 










1892.186 


106.7 


0.19 


8.0 




.8.6 


36 


.189 


1 1 1.9 


0.18 


8.0 




.8.5 


36 


.381 


1 18.3 


0.18 


 






36 


.383 


1 19.9 


0.16 


 






36 


1892.28 


1 14.2 


0.18 


• 








>KK finds 


a period of 63. 


4 years. 








0^ 23E 


i. 













R.A. 


11" 25™ 


31- 1 










Decl. 


+ 6f 


45' i 






1892 


.060 


8i**.9 


0.98 


6.0 . . 


.8.5 


36 




•151 


84.6 


1.05 


6.0 . . 


.8.5 


36 




•153 


86.5 


0.89 


5-5 • • 


. 7.0 


36 



1892.12 



//602. 

R.A. 11'' 40™ 39" 
Decl. -|- 15' 40' 



1S91.282 
.2S5 
.326 

1891.30 



// 



84.3 0.97 5.8 .. . 8.0 
/5 456. 

R. A. 11" 30™ 44" 
Decl. — 11" 41' 



274.6 


0.47 


9.0 . 


..9.1 36 


274.2 


0.44 


8.5 . 


. • 8.7 36 


273.7 


0.46 


8.7 . 


..9.1 36 



1892.364 

.381 

•383_ 

1892.37 274.2 0.46 8.7 .. . 9.0 
Hillary in rapid motion. 

/?917. 





R.A. 11'' 37"' 
Decl. +11^ 


25"^ 
22' i 






IS92.227 


176.4 3.61 


8.3. 


. lO.O 


36 


.230 


178-2 3-55 


8.0 . 


• 10.5 


36 


.263 


176.7 3.61 


8.0 . 


• 10.5 


36 


IS92.24 


I77-I 3-59 


8.1 . 


• 10.3 




Unchanged. 











78.9 


045 


8.3. 


.11.0 


36 


80.0 


0.47 


8.0 . 


.11.0 


36 


Si. I 


0.48 


8.5 . 


. I I.O 


36 


80.0 


0.47 


8.3. 


. 1 1.0 





ft 603. Leonis 472. 

R. A. 1 1" 42" 28' 



Decl. ^- 14- 57' 



1891.244 
.246 
.282 



// 



327.0 1.29 

331.3 1.20 

327.8 I.OO 

1891.26 328.7 1. 16 



6.5 
6.3 
6.5 

6.4 



10.5 
10.5 

1 0.0 



10.2 



Angle diminishing. 



ft 604. ft Leonis. 

R. A. 1 1** 42" 56' ) 
Decl. + 15' 15' \ 



II 



1889.43 349.6 1.53 

/J794. 



• • • 



36 
36 
36 



1892. 151 


349^5 


78.33 


• • 


H-5 


36 


.227 


348.6 


77.87 


• • 


135 


36 


1892.19 


349-0 


78.10 


• • 


14.0 




1^^4478 


1. ft Hydrae 


• 






R.A. ] 
Decl. 


[ i^ 46" 
-33' 


51" 1 
14' 1 






1889.427 


349-2 


1.57 


•  


• 


12 


430 


350-0 


152 


• • 


• 


12 


•433 


349-5 


1.49 


• • 


• 


12 





R.A. 1 1** 47" 13'^ 
Decl. + 74° 26' i 








A and B. 






1890.326 


// 
125.8 0.40 




36 


•337 


1 29. 1 0.59 




36 


•373 


127.3 0.53 




36 


•375 


125.4 0.48 




36 


1890.35 


126.9 0.50 






1891.285 


132.7 0.42 7.3 . 


. . . 8.5 


36 


.301 


134.4 0.46 7.0 


. . . 9.0 


36 


•304 


133.0 0.42 7.0 


. . . 8.5 


36 


1891.30 


133-4 0.43 7.1 


. . . 8.7 




1892. 118 


138.8 0.48 7.0 


• • . 8.5 


36 


•153 


135.4 0.41 7.0 


• • • 9-5 


36 


.189 


136.6 0.37 8.0 . 
136.9 0.42 7.3 


• • • 9-5 


36 


1892.15 


. . . 9.2 






AB and C. 






1890.373 


// 

72.0 5.64 


. . 14.0 


36 


•375 


71.7 5.79 


• 13.5 


36 



1890.37 71.8 5.71 



137 



76 
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2 1603. 

R.A. 12" 2° 3*i 
Decl. + 56" 8' i 



/; 



1892.362 


81.8 22.28 


•370 


81.8 22.43 


.373 


81.9 22.26 


.378 


81.3 22.22 


1892.37 


81.7 22.30 




:^ 1604. 



R. A. 12** 3"" 15^/ 
Decl. — II 11' "i 





A and B. 




1892.370 


91.0 10.43 . . 


12 


•373 


92.2 IO.5S 


12 


•37'^ 


91.4 I HD9 . . 

91.5 10.70 


12 


1892.37 


• 




A and C. 




I ^^9^-37^^ 


91.9 39.^>) 


12 




91.7 39. iS 


12 


•37S 


92.0 39.29 


12 


i"*9^-57 


91.9 39.19 


m 



a 920. Corvi 17 

R.A. 12^- 9^34 > 
Decl. — 22 41 \ 



1S92.230 253.5 <-'^-78 6.0 . . . 8.0 
.26^ 2s>.o o.8> 6.S . . . S.s 
.269 251.6 0.73 6.8 . . . v^,6 

1S92.25 252.4 0.79 6.4 . . . 8.4 

Chanj^o of 20" in the anisic since 1879. 

/^921. 



^>6 
6 



v> 





R.A. I 


2'' 1 1'" 


'\^n 








Decl. 


-\V 


2\'\ 






|Ht>.».23(> 


2\(^..\ 


2.t>S 


S.«> . . 


1 1.0 


.V^ 


..'f.3 


21S.3 


3.2S 


" s 


10.5 


.v> 


.2(n) 


.» 1 7 . 1 


3-33 


" 


•>..s 


.v^ 


|S<;J.^*) 


''»7 3 


3 -*«> 


7.0 . . 


in.^ 




Wilhonl clian^c. 











/J 605. B.A.C. 4149. 

R.A. 12'* 13" 5S*> 
Decl. — 2 1 ' 30' i 



-16 


I.S9I.2S5 146.4 


1. 14 


6.5 . 


. .7.7 


36 




.326 142.7 


1. 00 


6.0 . 


. .8.5 


36 


12 


'33^ 142.3 


0-95 


6.0. 


. .9.0 


36 


12 


IS9I.32 I43.S 

Change uncertain. 


1.03 


6.2 . 


. .8.4 





o:^ 247 rej. 

R. A. 12" 16" 40' > 

Decl. - 3= 5S' \ 

1S91.2S2 Round with all powers. Good 

seeing. 

Madler. in 1S4S. thought this star was elon- 
gated. I have never been able to see any trace 
ot' it with other instruments, and it is certainly 
sins^le with the ^6-inch. 

02: 248. 

R. A. 12" iS- 4'> 
Decl. — 6 3S' \ 

1S91.2S2 Xo >ign of duplicit}'. Good 

seeing. 

This was also thought to be elongated by 
Madler. It was rejected as single by 02 in the 
catalogue of i S50. 

2f 1639. 



1892.364 



R. A. 12^ iS- 25' I 
Decl. -f 26' 15' \ 

Xo elongation with 1500. 
Fine seeing. 



This pair has been closing up until it is now 
api^arently single with the 36-inch under very 
favorable cc»nditioiis. The last measure is by 
ScHiAPARELLi in 1 887, whcu the distance was 0.2. 

(i 606. Corvi 35. 





R. A, ] 
Decl. 


12*^ 19" 48% 
14 17 


1801.225 


100.6 


1.26 7.3 


-^74 

.282 


98.7 
08.1 


1.32 7.0 
1. 18 



lvS9K20 



.8.0 
.8.5 



99.1 1.25 7.2 .. . 8.2 



36 
36 
36 
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/?922. 

R.A. 12" 19"° 58' 
Decl. — 3° 49' 



ii 



1891.225 

.285 
.301 


165.9 0.73 

166.3 0.71 
163.7 0-79 


8.3. 
8.0 . 
8.0 . 


. .8.7 
. .8.7 

• .9-3 


36 
36 
36 


1891.27 


165.3 0.74 

/?923. 

R. A. 12^ 22" 
Decl. + 5^ 


8.1 . 


. . 8.9 




1892. 1 15 
.118 

•151 


// 
61.6 2.66 

59.6 2.74 

61.2 2.59 


7.0 . 
6.5 . 
7.0 . 


. 11.5 
. 12.0 
. 12.5 


36 
36 
36 



1892.13 61.8 2.66 6.8 . . 1 1.7 



/?28. B.A.O. 4213. 



R.A. 12*" 23" 54" 





Decl. 



— 12 


44' i 




1891.225 



9.1 


1.90 


6.6 . 


. 8.0 36 


.274 


10.2 


1.81 


6.8 . 


. lO.O 36 


.282 


5-5 


1.93 


6.5 . 


. 1 0.0 36 


1801.26 


8.6 


1.81 


6.6 . 


. . Q..-^ 



/3 607. 





R.A. 12^35" 2') 
Decl. — 0" 48' S 




1889.296 


314.3 1. 18 9.0 . 


. 10.2 36 


.312 


317.5 1.23 9.0 . 


. 1 0.0 36 


•323 


317.2 1. 18 9.0 . 


. lO.O 36 



1889.31 316.3 1.20 9.0 . . lO.O 

Near y Virginis, 35' p. There seems to be no 
material change. 



1878.23 



// 



3159 1-15 



/? 



6n 



:s 1670. y Virginis. 

R.A. i2''35^37; 
Decl. — o* 47' 



A and B. 



1889.296 
.312 

•323 



// 



1530 
154.3 
153.0 



5.58 
5.67 
5.90 



36 
36 
36 



1889.31 153.4 5.72 



A and C. 



1889.293 
.296 
.312 



// 



159.0 53.43 
158.2 52.81 
161.0 53.12 



15.0 

14-5 
14.0 



36 
36 
36 



1889.30 159.4 53.12 



14.5 



The faint star measured as a light-test. It 
should not be confounded with a bright star 
about twice as far in the direction of 88*. This 
was called 15° by Herschel, but would be about 
1 1" of the scale used here, which would make it 
twenty-five times as bright as the other star. 



n 


R.A. 12^ 35" 53' ( 
Decl. + f 28' \ 


•J* 


1891.225 
.241 

.244 


30.6 3.97 5.0 . 
28.4 3.88 

27.9 3.98 


 1 1-5 36 

 11-5 36 

36 



1891.24 29.0 3.94 



/^925. 



11.5 





R.A. 12^51" 


6') 








Decl. + 44" 


12' i 






1892. 1 15 


213.0 6.95 


6.4 . 


. II.O 


36 


.118 


210.9 6.90 


6.0 . 


. 1 1.8 


36 


•151 


211.9 6.84 


6.5 . 


. 1 1.5 


36 


1892.13 


2 1 1.9 6.90 


6.3 . 


.11.4 




Without change. 










y?926. 










R.A. 12*^52" 
Decl. — 5** 


13" 1 
24! 






1892.227 


// 
274.4 2.1 1 


8.3 . 


. 12.0 


36 


.230 


277.8 2.10 


8.5. 


. 10.5 


36 


.263 


272.1 2.51 
274.8 2.24 


8.2 . 
8.3. 


. 10.5 

. II.O 


36 


1892.24 





/?112. P XII. 243. 

R. A. 12'* 54" 46' 
Decl. +19" i' 



B and C. 



1892. 115 

.151 
.173 



// 



292.0 
294.0 

295.0 



1. 6 1 
1.98 
1.98 



9.0 

9.5 
9.5 



9.2 

lO.O 

10.3 



1892.14 293.7 1.86 9.3 . . 9.8 



36 
36 
36 
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1892. 115 
.151 
1892.13 



A and B. 

348.8 150.83 6.0 
349.0 150.58 6.0 



348.9 150.70 6.0 

/?927. 
R.A. 12** 56" 34' 



Decl. 



5 53 



^ 1082. 78 Ursae Majoris. 

R.A. 12'' 55" 35" 
Decl. + 57^ i' 



// 



36 
36 



1892.227 


292^5 


4.41 


8.3. 


. 1 0.0 


36 


.263 


290.3 


4.17 


8.0 . 


. 1 0.0 


36 


.302 


291.6 


4.03 


8.2 . 


- 10.5 


36 


1892.26 


291-5 


4.20 


8.2 . 


. 10.2 






/?928 


• 








R.A. 1 
Decl. 


t2' 57" 



5 


57' 1 






1892.230 


313-9 


2.00 


8.0 . 


. . 9.0 


36 


.263 


3II-5 


2.09 


8.0 . 


. . 8.0 


36 


.269 


312.9 


1.94 


8.0 : 


• - 9-3 


36 


1892.25 


312.8 


2.01 


8.0 . 


. . 9.0 





1890.252 

.255 
.280 


774 
78.1 

75.1 


1-35 

1-43 
1.61 


• • • 

• • • 

• • • 


36 
36 
36 


1890.26 


76.9 


1.46 


• • • 




/?929. 


48 Virginifl. 






R.A. 1 
Decl.  


2^57" 
- 3^ 


43" 1 
5'i 




1891.225 
.274 
.282 



220.4 

224.2 

219.1 


0^55 
0.49 

0.46 


6.0 . . . 6.3 

• • • 

 • • 


36 
36 
36 


1891.26 


221.2 


0.50 


• • • 




Angle diminishing. 















-S 1733. 




/?798. 






R.A. 13** 10" 2f\ 




R.A. 12*' 59" 40" J 






Decl. + 17^ 53 \ 




Decl. — 17** 21' ^ 






// 




// 






1890.331 126.0 4.50 8.5 . . 


lo.o 12 


1892.400 172.9 0.48 8.0 . . 


.8.5 


36 


.334 126.6 4.93 


36 


.403 172.3 0.41 8.3 . . 


.8.6 
.8.5 


36 


.337 125.8 4.97 
1890.33 1 26. 1 4.80 


36 


1892.40 172.6 0.44 8.1 . . 




No certain change. 






No change since Struvk. 





/?930. B.A.a4389. 

R.A. 13** o" 28' 



Decl. + 45' 54 



1891.217 
.225 
.274 



// 



1 12.4 2.67 
1 13.0 2.50 
1 14.6 2.84 



6.5 
6.2 

6.0 



II.O 
II.O 

12.0 



/?799. 



1891.30 



245-3 0-71 7.1 



9.2 



Angle probably increasing. 

^ 1728. 42 Oomae. 





R.A. 


13' 4" 


10" 




Decl. 


+ 18" 


10' 


1890.326 


8!o 


0.84 




-331 


10.2 


0.54 




•334 


7.8 


0.66 




•337 


1 1.4 


0.78 




1890.33 


9-3 


0.70 





/^609. 

R.A. 13** 4" 28*^ 
Decl. — 4'' 18' i 



1889.302 
.312 

_ -323 

1889.31 



// 



351.6 0.87 
342.9 0.94 

352.7 0.92 

349-1 



6.8 
7.0 

6-5 



36 
36 
36 



1891.24 1 13-3 2.67 6.2 . . 1 1.3 





R. A. 13" I™ 
Decl. + 73- 


7'^ 
40' i 






1891.285 


// 
248.0 0.71 


7.0 . . 


.95 


36 


.301 
.326 


242-3 0-74 
245.6 0.67 


7.3 • • 
7.0 . . 


•95 
.8.5 


36 
36 



36 

12 

36 
36 



1 0.0 36 

9-5 36 
1 0.0 36 



0.91 6.8 . . 9.8 

Poor seeing when the second measure was 
made. Very little, if any, change. 



// 



1878.32 356.1 0.89 /? 



I n 
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ft 800. Comae 201. 
R.A. 13*" io'"49* 

Decl. 4-17" 40' 



1890.331 


ii3"-5 


2.13 


8.0 . 


• 10.5 


12 


•334 


1 16.0 


1.96 


7.0. 


. 1 0.0 


36 


•337 


1 16.9 


1.98 


7-5 • 


. 1 0.0 


36 


1890.33 


1 15-5 


2.02 


7-5 • 


. 10.2 




1891.225 


116.1 


2.09 


6.8 . 


. 1 0.0 


36 


.241 


1 14.2 


2.21 


7.0. 


.11.0 


36 


.274 


1 1 4.6 


2.40 


7.8. 


.11.0 


36 


1891.25 


1 15.0 


2.23 


7.2 . 


. 10.7 




/J 610. Virgin 


is 5C 


)4. 






R.A. I 
Decl. - 


3' 17" 
20' 


28" > 

19! 






1892.230 



20.9 


348 


7.8 . 


. II.5 


36 


.263 


195 


383 


7.0 . 


. 9-5 


36 


.269 


20.4 


3-77 


7.7 • 


. 1 0.0 


36 



1892.25 



20.3 3.69 7.5 . . 10.3 



/?460. 



R.A. 13** 18"" 40' 
Decl. — 15" o' 



1892.395 


// 

32.2 2.24 


8.0 . 


. 1 0.0 


12 


.397 


32.3 2.21 


8.5 . 


. 10.4 


12 


.400 


37-3 1.94 


7.8 . 


. 9.6 


36 


1892.39 


33-9 2.13 

0-S267 

R. A. 13*^ 23" 
Decl. + 76" 


8.1 . 
• 
36' i 


. 1 0.0 




1891.225 


309.2 0.35 


• 


• • 


36 


.227 


308.6 0.24 


• 


• • 


36 


.244 


309.8 0.27 


• 


• • 


36 


1891.23 


309.2 0.29 


• 


• • 




 


/?113. 








• 


R.A. 13'^ 23- 
Decl. + 12'' 


i-\ 






1891.225 


// 
194.0 1.45 


8.0 . 


• 9.5 




.241 


198.6 1.39 


8.0 . 


. 1 0.0 




.274 


198.9 1.51 
197.2 1.45 


8.0 . 
8.0 . 


. II.O 




1891.25 


. 10.2 





1891.227 

.277 

.282 
1891.26 



O^ 269. 

R.A. 13*' 27" 26" 
Decl. + 35' 52' 

213.8 0.22 7.5 
212.0 0.24 7.0 
214.3 0.20 7.0 



213.4 0.22 7.2 



1892.400 216.2 0.22 
.403 213.9 0.20 



7^5 



8.0 

7.5 
7^5 



7-7 

7.8 36 
36 



7.8 



1892.40 215.0 0.21 7.5 

The period is probably about forty-eight years. 
(See Observatory^ July, 1891.) 

-2" 1768. 25 Oanes Ven. 

R.A. 13*' 32" f 
Decl. + 36' 54' 

o // 



1892.156 


137-7 


0.83 5.0 . . . 9.0 36 


.170 


138.5 


1.04 5.0 . . . 8.0 36 


.186 


136.4 


1.08 ... 36 



1892.17 137-5 0.98 5.0 .. . 8.5 



/?934. 



R.A. i3»'33 
Decl. + 51 



"* o* 



1891.301 

•304 
.326 



// 



268.2 1.26 

266.0 1.24 

265.4 1-27 

1891.31 266.5 ^•26 



9.0 
9.0 

9.3 
9.1 



9.0 
9.0 

9-3 



36 
36 
36 



9-1 



/?612. B.A.O. 4559. 

R.A. 13' 33" 40' 
Decl. + 11** 21' 



1891.274 


1884 


0-34 


6.5 . . 


.6.5 


36 


•277 


191. 1 


0.29 


6.0 . . 


. 6.2 


36 


.282 


193-7 


0.21 


6.8 . . 


.6.9 


36 


1891.28 


191. 1 


0.28 


6.4 • • 


.6.5 




1892.118 


198.7 


o^35 


6.5 . . 


.6.6 


36 


•151 


199-3 


0.33 


6.0 . . 


.6.1 


36 


•153 


198.1 


0.25 


6.5 .. 


. 6.7 


36 



1892.14 198.7 0.31 6.3 . . . 6.5 

Binary in rapid motion. Glasknapp has re- 
cently computed the orbit, using the measures 
given above, and finds a period of 30.00 years. 
{Astronomy and Astro- P/iysicSyJune^ 1892.) 
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R. A. Y^ 39™ 24- ) 
Decl. + 9* 40' i 




1891.225 


e // 

226.5 1.74 80 • • 9-5 


36 


.241 


219.2 1.63 8.0 . . 1 1.3 


36 


.274 


225.1 1.56 8.0 . . 10.5 


36 


1891.25 


223.6 1.64 8.0 . . 10.4 




/?935. 86Virginis. 






R. A. I3*' 39" 33' \ 
Decl. — 11' 49 i 






A and B. 




1889.293 


// 
298.0 1.54 6.0 . . lO.O 


36 


.296 


299.8 1.87 6.0 . . lO.O 


36 


.302 


300.9 1.58 5.5 . . lO.O 


36 


1889.30 


299.6 1.66 5.8 . . lo.o 
C aud D. 





// 



1889.293 276.1 2.08 lO.O . . ii.o 36 

.296 276.4 2.37 10.5 . . II.O 36 

.302 275.3 2.28 II.O.. 1 1. 5 36 
1889.30 275.9 2.24 10.5 . . 11.2 

AandC(==-S1780rej.). 



// 



1889.293 164.2 27.24 
.296 165.5 27.09 
.302 165.2 27.19 



36 
36 
36 



1889.30 164.6 27.17 ... 

A beautiful quadruple star. It was observed 
by // and 2; as a double, but they failed to notice 
that each of the stars was double. Thus far 
there seems to be little evidence of change. 

1879.37 298.4 1. 61 /? 5 n AB 

1879.40 274.2 1.72 fi 3 n CD 

1879-33 1647 26.94 P 2 n AC 

The 36-inch shows two new nebula in the field 

with this quadruple. They are small and diffused, 

and not very faint One is 4^" p, and i36".8 s; 

and the other 19^' p, and ioi".6 s. 



R.A. 13*' 42"' 15- ^ 
Decl. — 27** 46' \ 



1889.392 
•397 
1889.39 



// 



109.5 77-74 8.0 
109-5 77-58 7.5 

109.5 77-66 7.7 



1 0.0 
8.5 
9.2 



12 

36 



I<arge star deep red. 



Pi 


}43. Centaun 2: 


L9. 






R.A. 13-45" »•> 
Decl.— 31° \'\ 






1889.351 


e // 
129.2 1.98 6.0 . . 


.8.5 


12 


•373 


129.3 2.1 1 6.7 . . 


.7.2 


12 


•383 


129.2 1.28 6.0 . . 


.6.3 


36 


•386 


131. 2 I.4I 6.0 . . 


. .6.2 


36 


1889.37 


129.7 I-70 6.2 . . 

:^ 1785. 

R.A. i3'43"38'^ 
Decl. -f 27" 35' i 


.7.1 




1892.362 


247.5 1-5 1 7-8 . . 


.8.0 


36 


•364 


250.3 1.46 7.5 . . 


.8.0 


36 


•378 


248.1 1.41 


« 


12 


1892.37 


248.6 1.46 


• 





For a complete list of the measures of this 
binary, see Monthly Notices, December, 1892. 

/J613. 
R. A. 13' 46" 3' ) 





Decl. + 35'' 16' S 








A and B. 






1892. 115 


// 
149. 1 0.76 9.3 . 


• •9-3 


36 


.118 


148.4 0.76 9.0 . 


. . 9.0 


36 


-151 


15 1.7 0.69 9.0 . 


. . 9.0 


36 


1892.13 


149-7 0.73 9.1 . 
AB and C. 


. . 9.1 




1892. 118 


// 
83.1 48.76 


. . 9.0 


36 


.189 


83-3 48.74 


. . 9.0 


36 


1892.15 


83.2 48.75 


. . 9.0 





/^614. 

R.A. 13*^48° 2' 
Decl. + 10* 44' 



1889.383 
.400 
.406 

1889.40 



// 



270.4 0.43 8.0 
273-4 0.41 7.5 
269.4 0.49 8.0 



II.O 36 

"-5 36 

II.O 36 



27 I.I 0.44 7.8 . . 11.2 



This is O^ 271 rej\ The only other measures 
are: 



It 



1878.38 268.3 0.60 



/? 



2 n 
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/S936. 

R.A. i3\5i" 3' 
Decl. + 35° 13' 



// 



1892. 115 


94.2 


4.70 


8.7 . 


. II.O 36 


.118 


96.5 


4-56 


8.3 . 


. II.O 36 


•151 


96.8 


4.49 


8.5 . 


. 12.0 36 



1892.13 95.8 4.58 8.5 . . II.3 



/8 30. 





R.A. i3»»52» 
Decl. + 20" 


25' \ 

2'\ 






1892.227 

.230 
•263 


I99'.2 7.87 
200.7 8.12 
200.2 8.17 


i b b b 

1 • •  


. 10.7 
.11.0 

• 9-5 


36 
36 
36 


1892.24 


200.0 8.05 


8.0 . 


. 10.4 





Swift. 

R.A. 13' 57" 40" 
Decl. + 46' 55' 



1889.386 
-3 89 
1889.39 



8.2 

5-2^ 

6.7 



1$ 



2.27 8.5 .. . 8.5 36 
2.62 9.5 . . . 9.5 12 



2.44 9.0 



9.0 



Discovered by Dr. Lewis Swift in the course 
of his work on nebulae. It has not been meas- 
ured before. 

/^938. 





R.A. I3»'59" 
Decl. — 26^* 


29'^ 

) 




1892.395 


// 
1 16.0 0.72 


8.0 . 


. . 8.2 12 


.400 


112. 1 0.62 


8.0 . 


. . 8.2 36 


•403 


123.2 0.61 


7.8 . 


. . 8.2 36 



1892.40 1 17. 1 0.65 7.9 



/?803. 



8.2 



R. A. 14** 4" 46" 
Decl. — 2" 6' 



II 



1892.400 


226.2 


5-47 


7-5 • 


• 11.5 36 


•403 


226.4 


575 


7.0 . 


.11.0 36 


•405 


227.0 


5-41 


7.6 . 


• 1 1-5 36 



1892.40 226.5 5.54 7.4 . . II.3 

11 



/? 940. 52 Hydras. 



R.A. 14** 21" 9" 
Decl. — 28** 57' 



// 



1889.378 279.3 4-05 

•383 - 279.3 4-22 

.386 277.5 4^53 
1889.38 



. . II.O 36 

. . 10.5 36 

. . II.O 36 

. . 10.8 



278.7 4.27 

The only prior measures are as follows: 

o // 

1879.42 276.8 4.00 (i 3 n 

2 1834. 

R.A. I4»» i5"54'> 
Decl. + 49' 3' S 



1892.156 
.186 



. 8.5 36 
. 8.2 36 

.8.3 



123.3 0-30 8.5 
127.0 0.22 8.0 

1892.17 125. 1 0.26 8.2 

The distance of this pair, when it was measured 
by Struve in 1831, was i".36. The change in 
angle is only 12**. 

y^llll. PXIVQ9. 

R.A. 14** 17° 29' 
Decl. + 9' o' 

B and C. 



1892. 151 


335-3 


0.23 


8.5. 


• • 8.5 


36 


•153 


334-0 


0.20 


8.5. 


. .8.5 


36 


.186 


340.2 


0.18 


8.0 . 


. . 9.0 


36 


.189 


3350 


0.21 


8.0 , 


• • 8.5 


36 


1892.17 


336.1 


0.21 


8.2 


. . . 8.6 





A and BC (= 2 1835). 



// 



1892.153 189.4 6.25 5.0 . . . 

.186 189.2 6.25 5.0 . . . 



36 
36 



1892.17 189.3 6.25 5.0 .. . 

The close pair is in rapid motion. No material 
change in C since 1832. 

/?615. 





R.A. 14** 17" 
Decl. + 49' 


%\ 




1892.156 
.170 

.186 


II 
236.3 2.92 

237.9 2.64 
2357 2.96 


8.4 . 

8.5 . 

8.6 . 


. 8.8 36 
. lo.o 36 
. 10.5 36 



1892.17 236.6 2.84 8.5 . . 9.8 
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/?462. 

R. A. 14' 23" 46" 
Decl. — V 11' 



// 



1891.225 


323.6 2.19 9.0 . 


. . 9.0 36 


.274 


322.8 2.15 9.0 . 


. . 9.0 36 


•392 


329.0 2.15 9.2 . 


• • 9.3 36 



1891.30 325.1 2.16 9.1 . . .9.1 



/? 616. Y Bootis. 

R.A. 14** 27"* 15" 
Decl. + 38^ 50' 



1891.217 

.225 

_ .285 

1891.24 



1890.375 

.383 
.406 

1890.39 



1890.375 

.383 
.406 

1890.39 



1890.375 

.383 
.406 

1890.39 



// 



103.2 28.27 
104.0 28.36 

103.5 28.06 

103.6 28.23 



/?804. 

R.A. 14*' 31"" 42'^ 
Decl. — 8^ 9'i 



135 
14.0 

14.0 
13.8 



36 
36 
36 



1891.225 


163^9 


1.39 


8.5 . 


. II.O 


36 


.274 


162.2 


1. 19 


8.5 . 


. 12.0 


36 


.277 


156.5 


1.29 


8.3. 


. 1 1.5 


36 


1891.26 


160.9 


1.29 


8.4 . 


. 1 1.5 





/J806. 

R.A. 14" 33"" 27'^ 
Decl. — 25° 46' S 

A and B. (New). 



// 



96.9 0.70 7.5 . . 

96.1 0.72 7.0 . . 

95-9 0.59 7.5 . . 

96.3 0.67 7.3 . . 



lO.O 

9.0 
9.0 

9-3 



36 
36 
36 



C and D. 



// 



343-2 
345-6 

345-9 



1-34 
1.20 

1.07 



344.9 1.20 
A and C. 

e ti 

67.2 71.28 

67.5 71.60 

67-3 71-57 



8.0 . 

8.5 - 
8.5. 

8.3- 



9-0 36 

9-5 36 

9-0 36 

9.2 



36 
36 
36 



67.3 71.48 



A and a. (New.) 



1890.375 
.383 

1890.38 



// 



330.2 17.78 
329.0 17.79 

329.6 17.78 



135 
135 



36 
36 



13-5 



The double companion to the principal star 
was discovered at the Washburn Observatory in 
1 88 1. The 36-inch shows that the larger star is 
also double, so that it is now a fine quadruple 
group. The following are the only other meas- 
ures: 



1881.44 
1881.42 



n 
1.22 



347.8 1.22 CD ft 3 n 
67.4 71.50 AC /? 3 n 

:^ 1863. 



n 



R. A. 14*^ 34- I ^ 
Decl. + 52" 6' J 



1892.323 
.362 

•364 
1892.35 



// 



91-5 

90.3 
91. 1 



0.63 
0.64 
0.61 



8.0 . 
8.0 . 



91.0 0.63 8.0 . 



Slow retrograde motion in angle 

/?34:5. 



.8.0 
.8.2 



.8.1 



R. A. 14** 34" 40' 
Decl. — 29° 11' 



1892.362 

•364 
.381 

1892.37 



// 



302.1 0.91 
307.0 0.92 
301.3 0.98 



8.0 . 
7.0 . 

7-5 • 



.8.6 
.8.0 
.8.0 



303.5 0.94 7.5 .. . 8.2 



/? 414. Oentauri 315. 



R.A. 14* 34" 42* 
Decl. — 30° 25' 



1889.427 

•430 
-436 

1889.43 



1. 10 



6.5 .. . 7.3 



342.9 

347.0 i.oi . . . 

347.0 0.91 6.5 .. . 8.5 



345.6 I.OI 6.5 .. . 7.9 
This is the first measure of this pair. 

-^1865. ^Bootifl. 



R. A. 14*" 35- 25' 
Decl. + 14' 15' 



1891.282 
.285 
.362 



108.3 
1 10.7 
108.4 



II 



0.47 

0.45 
0.50 



1 89 1.3 1 109. 1 0.47 



36 
36 
36 



36 
36 
36 



12 
12 

36 



36 
36 

36 
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Hn. 20. 5 Librae. 





R. A. 14^ 39" 
Decl. — 14' 


21' > 

5/i 




1889.378 

.383 
.386 


2474 2'.53 

252.1 2.90 

248.2 2.93 


6.5 . 
6.0 . 
6.0 . 


. II.O 36 

. 1 1.5 36 
. 11.5 36 



1889.38 249.2 2.79 6.2 . . 11.3 
The only early measures are: 

Of 

1881.43 249.8 2.69 p 



3n 



The Orbit of 02; 285. 

S. W. BURNHAM. 

[From Sidereal Messenf^er^ June, 1891.] 

This has always been a moderately close pair 
since its discovery by 02f more than half a cen- 
tury ago, and therefore but few measures have 
been made of it. No orbit has been computed, 
and indeed until recently the data have been 
insufficient to obtain any reliable approximate 
period. I have measured this pair lately with 
the large refractor, and with the new position 




Scal«. 



OZ285. 



02 285. 

R. A. 14' 40"" 59* 
Decl. -f 42° 53' 



// 



1891.285 


348.6 


0.22 


7.0. . 


.7.0 


36 


.304 


347.7 


0.25 






36 


.326 


349.7 

348.7 


0.24 


7.0. . 


.7.2 


36 


1891.30 


0.24 


7.0.. 


.7.1 




1892.186 


159.8 


0.24 


8.0 . 


. .8.1 


36 


.362 


161. 1 


0.15 






36 


.364 


165.7 


0.24 


8.0 . 


. .8.2 


36 


1892.30 


162.2 


0.21 


8.0 . 


. .8.1 





there should be no difficulty in getting a provis- 
ional period and a fairly accurate representation 
of the apparent orbit. 

The following is a complete list of the measures 
to the present time: 



1845.80 




72.2 


0.61 


0^ 


3n 


1847.96 


72.2 


0.42 


Ma 


3n 


1852.69 


60.6 


0.45 


Ma 


I n 


1852.74 


57.8 


0.50 


Ma 


4n 


1855.84 


53-9 


0.51 


0:^ 


3n 


1857.50 


65.5 


0.40 


Se 


I n 



1881.50 Round or doubtful, ft 
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R. A. 14" 47"° 29' 
Decl. + 0° 2' 



// 



1892.263 


192.7 1.39 9.0 . 


. . 9-2 36 


.269 


193.4 1.22 9.0 . 


. . 9-2 36 


.362 


187.4 1. 18 9.5 . 


• • 9-6 36 



1892.30 191. 2 1.26 9.2 



9-3 



/? 239. 59 Hydrae. 



R.A. 14' 51" 33" 
Decl. — 27** 10' 



1889.430 
436 
438 



II 



309.0 0.78 6.0 
315.2 0.99 5.5 

310. 1 0.81 6.0 



6.1 

5-5 
6.2 



12 

36 
36 



1889.44 31 14 0-86 5.8 . • . 5.9 

Very little, if any, change, although some of 
the measures are discordant. 

/? 348. 2 Serpentis. 



R. A. 14** 55" 40* 
Decl. + o* 20' 



1889.302 
.312 



It 



121. 3 0.80 6.0 . . . 6.7 36 
1 16.8 0.72 Poor seeing 36 



1889.31 1 19.0 0.76 6.0 . . . 6.7 



2: 3091. 

R.A. 15'^ 9™43' 
Decl. — 4° 26' 



1890.375 
.406 



// 



46.7 0.33 

46.8 0.36 



36 
36 



1890.39 46.8 0.35 

The measures of this pair are discordant, and 
perhaps, on the whole, do not show much change 
in the angle, but the distance for the last thirty 
years has been less than it was at the time of ^, 
and probably about the same as it is now. 



:^ 1926. 

R.A. 15*' 10™ 23' 
Decl. + 38^ 45' 



1889.288 

.389 
•392 



n 



258.0 1.29 
256.8 0.96 

258.2 1.05 



7.0 

8.0 
8.0 



. 9.0 

•9-5 
. 9.0 



36 

12 
12 



1889-35 



257.7 i-io 7.7 



9.2 



Some change in distance. 



/?943. 

R.A. 15*' 12" i6'J 
Decl. + r 23' \ 



II 



1889.296 


92.1 


2.51 


6.0 . 


. 1 1.8 36 


.302 


92.8 


2.70 


6.0 . 


. 12.0 36 


.312 


93-1 


2.67 


6.5 . 


. 13.0 36 



1889.30 



92.7 2.63 6.2 . . 12.3 



Apparently without change. 
1879.70 92.5 2.30 P 



4n 



/? 32. 6 Serpentis. 





R. A. 15*^ 14" 
Decl. + r 


%\ 




1889.296 


e // 
19.6 2.51 


5-5 • 


. lO.O 36 


.302 


15.0 2.45 


6.0 . 


. 1 0.0 36 


.312 


19. 1 2.36 


6.0 . 


. lo.o 36 


1889.30 


17.9 2.44 


5.8 . 


. lO.O 



There may be a little increase in the angle. 



187543 
1885.49 



13.2 2.28 ^ 4 n 

14. 1 2.27 Tarrant 3 n 



/?944. 





R. A. 15*' 25" 
Decl. + 48** 


^■\ 






1 891. 217 


// 
126.3 11.08 


6.8 . 


. 11.5 


36 


.274 


126.4 1 1 -02 


6.7 . 


. 12.5 


36 


.282 


127.3 10-83 


6.5 . 


. 11.8 


36 


1891.26 


126.7 10.98 


6.7 . 


. 1 1.9 





y8 945. 

R. A. 15' 26"" 9* ) 
Decl. + 57° 51' i 



// 



I89I.4I9 25.7 15.98 6.0 . . 12.0 36 
.455 25.4 15.80 6.7 . . I 1.5 36 

1891.42 25.5 15.89 6.3 . . 1 1. 7 

Considerable change in angle and distance. 
This corresponds to the proper motion of the 
principal star, which is ©".304 in 297^4. 
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/J121. BA.C. 5163. 

R. A. 15' 32" 20' 
DecL — 27' 15' 



1889.447 


276.9 


1.48 


7-5 • • 


•7-7 


12 


.468 


276.7 


1.49 


8.7 . . 


.8.7 


12 


•505 


278.8 


1-37 


8.5 .. 


.8.5 


12 



1889.47 277.5 1.45 8.2 . . . 8.2 

Probably unchanged. 

/? 619. Serpentis 55. 



R^A. 15'^ 37- 
Decl. + 14 



1891.274 
.301 

•304 



360.4 

3584 
360.5 



>/ 



0.46 
0.65 
0.66 



3 S 

6.8 . 
7.0 \ 
6.8 . 



7-5 
8.0 

7-5 



1891.29 359.8 
Without change. 



0.59 6.9 .. . 7.7 



/J620. 

R. A. 15"* 38- 54' ) 
Decl. — 27^ 41' S 

AB and C. 



36 

36 
36 



n 

1891.487 214.0 50.74 7.0 . 
.490 214.2 50.85 7.6 . . 
.493 214.5 50.81 7.0 . 


. . 9.2 12 
. . 9.0 12 

. .8.7 12 


1891.49 214.2 50.80 7.2 . 

1892.403 214.7 50.80 
.406 214.4 50.72 

.422 214.3 50.69 


. . 9.0 

.8.3 36 

..8.7 36 

.8.7 36 


1892.41 214.5 50.74 


. .8.6 





A and B. 




1892.403 


/' 
153.0 0.54 7.8 .. . 8.0 


36 


.406 


153-1 0.53 7.8... 8.0 


36 


.422 


157.2 0.44 7.5 .. . 7.6 


36 


1892.41 


154.4 0.50 7-7 •• • 7-9 




The wide pair is H 4803. 




p 946. B.A.a 5248. 






R.A. 15' 44" 44' 1 
Decl. + 55' 45' S 




1891.274 


e // 

151.5 1.45 6.0 . . 1 1.5 


36 


.282 


145.4 1.36 5.7 . . II.O 


36 


.285 


149.9 1.47 5.5 . . 12.0 


36 



1891.28 148.9 1.43 5.7 . . 1 1.5 



/J621. 

R. A. 15 45" 54* t 
Decl. +45* 7'i 



1891.285 


61'. 2 0.55 


8.3.. 


8.8 36 


•304 


61.2 0.64 


8.0 . . 


1 0.0 36 


.362 


62.1 0.52 


8.0 . . 


9.0 36 



1891.32 62.2 0.57 8.1 



9-3 



^ 1989. n^ Ursae Migoris. 

R. A. 15^ 46- 13' ) 
Decl. + 80' 22' \ 



t* 



1892.153 


358.2 0.24 6.0 . 


. . 7.0 36 


-364 


365.2 0.28 6.0 . 


. . 70 36 


-383 


367.3 0.21 6.0 . 


. . 70 36 



1892.30 363.6 0.24 6.0 . . . 7.0 

But few measures have been made of this pair, 
although it is in a position to be observed at all 
observatories in the northern hemisphere on every 
night of the year. It is always moderately diffi- 
cult with ordinary refractors, and the distance is 
still slowly decreasing. It is certainly a binary, 
but the period must be very long, as the angular 
motion in sixty years has been but about 20*. 
With so small an arc it would, of course, be use- 
less to attempt to obtain even an approximate 
period. It should be measured more frequently 
than heretofore to furnish the requisite data. It 
is probable that for some time to come the larger 
refractors will be necessar>- for this work. The 
following are all the measures since the discovery 
of this pair by Striae: 



1832.68 
1836.76 
1840.95 
1841.46 

1858.59 
1881.43 

1884.20 

1892.30 



II 



24.1 

239 

28.1 

23.0 
21. 1 
14.9 

2.5 
3.6 



0.71 

0.53 
0.70 

0.85 

0.60 

0.49 

0.33 
0.24 



Ma 
Se 

En 



3n 
3n 
3n 

1 n 

2 n 
4n 
6n 
3n 



The magnitudes of the components are 7.1 and 
8.1 in Struve. 

p 622. n Scorpii. 



R.A. 15^51; 
Decl. — 25' 



36" > 
46' i 



1892.362 

.403 
.406 



// 



1 3 1. 8 50.48 
132.0 50.26 

132.9 50.48 



13.0 
11.8 
12.0 



36 
36 
36 



1892.39 132.2 50.41 



12.3 
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/S 120. y Scorpii. 





R. A. 16"^ s"- !• \ 
Decl. — 19' 9'^ 




A and B. 


1889.430 

438 
465 


// 
1.4 0.83 

1.9 0.81 

0.2 0.75 



• • • 



12 

36 
12 



1889.44 



1.2 0.80 



2 2032. cr Ooronae. 

R.A. 16'' 10™ 12" 
Decl. + 34** 10' 

A and B. 



// 



1890.280 

.337 
.383 


209.5 405 
207.1 3.99 

206.9 4- 20 


1890.33 


207.8 4.08 
A and C. 



36 
36 
36 



IS90.280 214.7 12.57 

.337 21 1.4 12.29 
.383 213.5 12.80 



36 
36 
36 



1890.33 213.2 12.55 

The change in the small star is due to the 
proper motion of AB. 

/tf 624. 

R. A. 16^ 15" 41' 
Decl. — 22* 50' 



Sh, 228. p Ophiuchi. 

R. A. 16*^ 18" 23" \ 
Decl. — 23** 10' 





A and B. 








1889.386 


354-1 3.34 


• 


• • 


36 


.389 


3554 346 


5.5 • 


. .5-8 


12 


•392 


355.5 343 


5-5 - 


. .5.7 


12 


1889.39 


355.0 3.41 
A and C. 


5.5 . 


. .5.8 




1889.389 


359-7 i5o'.'98 


• 


. . 8.0 


12 


.392 


360.0 15 1. 4 1 


• 


. . 8.0 


12 


1889.39 


359.8 151. 15 
A and D. 


• 


. .8.0 




1889.386 


253*3 i56'o5 


• 


• • 


36 


.389 


252.8 156.39 


• 


. . 8.0 


12 


.392 


252.8 156.84 


• 


. . 8.0 


12 



1889.39 253.0 156.43 ... 8.0 

The distant star D is a close pair, and will be 
found in the list of new pairs. 

/J950. 



i 


R. A. 16** 18" 44' > 
Decl. - 9'35'i 






1892.362 

: 364 
.403 


356.5 1. 00 8.3 . . 

353.5 109 8.2 . . 
353.5 1. 1 2 8.0 . . 


.9.5 

.8.8 
.8.7 


36 
36 
36 



1S91.4S7 


3234 


1. 10 


8.0 . 


. 9.0 


12 


.490 


322.6 


I 25 


8.2 . 


. lO.O 


12 


.496 


319.5 


1. 19 


8.2 . 


. 10.5 


12 


.529 


324.5 


1.20 


8.0 . 


. 10.0 


12 


531 


321.7 


1. 12 


8.2 . 


. II.O 


12 


.534 


321.7 
322.2 


1. 16 

1. 17 


8.0 . 

8.1 . 


. 10.7 


12 


1S91.51 


. 10.2 





1892.37 354.5 1.07 8.2 

/?951. 

R. A. 16'' 1 8" 59" 
Decl. + 33' 40' 



9.0 



II 



IS92.I86 


53-3 0.87 


8.3 . . . 9.0 36 


.263 


55.6 0.90 


8.0 .. . 8.7 36 


.269 


57-4 0.95 


8.0 .. . 9.3 36 



/rfll98- rHerculis. 

R. A. 16^ 16- 8* \ 

Decl. -f-46 36^ 

» .« 
1892.403 145.6 6.70 4.5 . . 14.0 36 

There is an error of iSo' in the position-angle 



1S92.24 55.4 0.91 8.1... 9.0 

fi 625. 67 Herculis. 

R. A. 16* 19" 52* ) 
Decl. + 14* 19' \ 



A and B. 



of mv tiRJl measures. It should read: 



I -"^90.375 
•383 



I7S.2 

178.3 



I.7S 
1.74 



1 2.0 36 
"•5 36 



i-V^35 



1453 



6.57 



4» 



1S90.3S 1 78. 2 1.76 



1 1.7 
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B and C. 






1892.186 


243.0 2.21 


. . 14.0 


36 


.263 


244.5 2.17 


• • 135 


36 


.269 


245.3 2.01 


• • 135 


36 


1892.24 


244.3 2.13 


• • 137 





The faint .star has not been seen before. 



/?820. 

R. A. 16^ 33- 9' 
Decl. — 2 52' 



1892.362 

•364 
.406 

1892.38 



// 



2375 

237-7 
236.9 



4.17 8.0 
4.46 8.0 
4.20 7.3 



lO.O 

10.3 
10.8 



36 
36 
36 



237.4 4.28 7.8 . . 10.4 



/5 42. 





R. A. 16'' 35" 
Decl. + 29" 


20'> 
15' 1 






1892.304 
.362 


414 7'.09 
424 748 


9.0 . . 

8.7 . . 


•9-3 
. 9.0 


36 
36 


1892.33 


41.9 7.28 
/^953. 

R.A. 16'' 37*" 
Decl. + 70" 


0.0 . . 
2'i 


.9.1 




I89I.4I9 

1892.383 

.386 

.400 


• // 
302.8 0.12 

297.0 0.17 

301.2 0.19 

296.0 0.19 


7.8 . . 
8.0 . . 
8.0 . . 

• • 


.8.5 
.8.5 
.8.6 

• 


36 
36 
36 
36 



A most intcrcsliiijj binary, and now a very 
(liflicult pair. The mean of the last set of meas- 
ures is: 



1892.39 



298. 1 



ori8 



311 



/^43. 

K. A. i6»'42'" 18" ; 
Dcd. I 2 57' i 



I892..V»« 
.4</) 

1892.38 



// 



246. 1 


1.05 


8.3. 


. .8.4 


36 


243.*; 


0.98 


8.2 . 


. .8.2 


36 


245.0 


1. 01 


8.2 . 


. . 8.3 





p &2n. 52 Herculis. 

R. A. 16^ 45- 43' \ 
Decl. + 46' 12' i 



ii 



1892.186 


317.3 


1.62 


5.0 .. . 9.5 36 


.263 


319.3 


1.60 


5.0 .. . 8.5 36 


.269 


3194 


1.63 


5.0 .. . 9.2 36 



1892.24 318.7 1.62 5.0 . . .9.1 



/?241. 



R. A. 16** 48- 24' ) 
Decl. — 2\ 22' \ 



n 



1890.452 


157.3 


0.68 7.0 . . . 7.0 12 


.458 


162.2 


0.83 7.5 .. . 7.5 36 


.463 


160.5 


0.75 ... 36 



1890.46 160.0 0.75 7.2 . 
Change is doubtful. 

Kustner 1. 



7.2 





R. A. 16** 48" 
Decl. + 77" 


27-^ 
43 i 




1889.173 

.227 

.247 


e // 

ii87.9 2.70 
188.9 2.70 
191. 1 2.76 


7.3. 
7.0 . 

6.8. 


. 10.5 12 

. lO.O 36 

. 10.5 36 



1889.21 189.3 2.72 7.0 . . 10.3 

Discovered by Kustner with the Berlin Merid- 
ian Circle (A. N. 2756). There are no published 
measures of this pair. 

fi 1117. 24 Ophiuchi. 



R. A. 16^ 49' 
Decl. — 22* 



34" 

57' 



1890.406 
.452 
.479 



// 



262.7 0.63 
265.2 0.45 
264.9 0.65 



36 
36 
36 



1890.45 264.3 0.58 

There seems to be no change since the meas- 
ures of last year. 

/? 954. 54 Herculis. 

R. A. 16** 50" 59' 
Decl. + 1 8' 38' 



It 



1891.225 


176.7 


2.51 


. . 12.0 36 


.282 


I7I.0 


2.52 


5.5 . . 12.5 36 


.304 


176.9 


2.66 


5.5 . . 130 36 



1891.27 174.9 2.56 5.5 . . 12.5 
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elongation. There is nothing like it known in 
the heavens. The period is certainly several 
hundred years. In one or two years more, the 
measures will definitelv settle the character of 
this motion. It will probably be a diflficult object 
for some time to come, and should be carefully 



measured by observers having sufficiently power- 
ful instruments. It will be noticed that the same 
grouping of positions, and apparent reversal of 
motion, occurs here in the first eight measures, 
which, I have shown elsewhere, is found in the 
measured places of all slow-moving pairs. 
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/S282. 

R. A. 17" 8" 29" } 
Decl. — 14° 27' \ 



/:f416. B.A.O. 5825. 



n 



1889.406 152.4 


425 


6.0 . 


.11.0 


36 


.422 152.0 


4^33 


6.5 . . 


II.O 


36 


.430 15 1.2 


4-35 


6.5 . . 


12.0 


12 


1889.42 15 1.9 


4.31 


6.3 . 


11.3 




No sensible change 


in this 


pair. 







/8 957. 





R.A. 17** 8" 
Decl. — 10** 


57' 1 
10' i 


« 


1889.473 


u 

201.9 0^45 


8.0 . . 


. 8.2 36 


•512 


202.8 0.46 


8.3.. 


• 8.5 36 


•515 


200.3 051 


8.3 . . 


.8.5 36 



1889.50 201.7 0.47 8.2 .. . 8.4 
The first measures are: 



1 


R.A. I 
Decl. 


7** lo" 
-34- 


51 ) 






AandB 


• 




1888.717 


i47'5 


1.88 


6.0 ... 7.5 


12 


1889.392 

•447 
•465 


i35^o 
132.0 

1353 


1-39 
1.50 

1. 17 


6.0 . . . 6.5 
6.2 . . . 8.0 
7.0 . . . 8.0 


12 
12 
12 


1889.43 


134- 1 


135 


6.4 .' . . 7.5 




1891.529 

•531 
•534_ 

1891.53 


82.1 
80.1 
81.3 

82.3 


0.53 

0.53 
0.48 

0.51 


6.5 .. . 7.2 
6.5 .. . 7.2 

7.5 •• • 8.5 


12 
12 
12 


6.9 .. . 7.6 




1892.362 

•364 
.386 

.400 


18.9 

23-1 
30.8 
24.9 


0.62 
0.50 
0.64 
0.58 


6.0 . . . 8.0 
6.0 . . . 8.5 

• • • 

6.0 . . . 8.3 


36 
36 
36 
36 



// 



1880.16 23.6 0.58 p 3 n 7.9 



a Herculis. 
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R.A. 17'* 9" 10'^ 
Decl. + 14^ 32' j 



A and C. 



1888.671 
1889.312 



// 



1888.99 



333^9 
^37.7 

335.8' 



23.97 
23.12 

23.54 



15.0 
15-0 
15.0 



36 
36 



A faint star noted by Mr. Alvan G. Clark. 
It has not been measured before. 





A and D. 






1890.422 


39.1 84.91 


. . 10.5 


36 


•447 


38.9 84.60 


. . 10.5 


36 


•458 


39.1 84.87 


. . 10.8 


36 


1890.44 


39.0 84.79 


. . 10.6 





/?958. 

R.A. 17*' 9" 25' 
Decl. — 19° 12' 



II 



1892.364 


215.7 


1.43 8.5 . 


. . 9.0 36 


.381 


218.0 


1.27 8.3 . 


. . 8.5 36 


.425 


217. 1 


1.44 8.2 . 


. . 8.6 36 



1892.39 216.9 1.38 8.3 .. . 8.7 



1892.38 24.4 0.58 6.0 ... 8.3 

ABandC (=--^4935). 



1889.392 


• It 

128.4 30.80 


. . II.O 


12 


.447 


1 28. 1 30.75 


. . lO.O 


12 


.465 


129.4 3 1 -55 


. . 10.5 


12 


1889.43 


128.6 31.03 


. . 10.5 




1891.526 


128.2 30.39 


. . II.5 


12 


•529 


129.4 30.27 


. . 12.0 


12 


•531 


128.9 30.91 


. 12.5 


12 


1891.53 


128.8 30.52 


. . 12.0 




1892.362 


129.6 30.55 




36 


.364 


129.2 30.55 


. . 12.0 


36 


1892.36 


129.4 30.55 







[From Sidereal Messenger^ December, 1891.] 

The wide double star, // 4935, was found by 
Herschel in 1837, at the Cape of Good Hope, 
and entered in the catalogue of double stats in 
the Cape Observations, No distance is given, 
and the angle is stated to be estimated from a 
diagram. In 1876, while observing with the 
6-inch refractor, I came across this pair, and at 
once saw that the principal star was also double. 
At that time it was a very easy pair, even at the 
low altitude of this star in the latitude of Chicago. 
It was not measured at this time, but the angle 
and distance were carefully estimated, and these 
estimates are of some value in showing the rapid 
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02 327. 






R.A. 17" II" 53'^ 
Decl. + 56° 16' ) 




1891.285 


e // 
302.7 0.29 8.0 . . 


. 8.2 36 


•326 


303.1 0.19 7.8 . . 


. 7.8 36 


•389 


300.9 0.22 8.0 . . 


.8.1 36 



1^91-33 302.2 0.20 7.9 .. . 8.0 

Very few measures of this pair. It has gen- 
erally be noted as single, or with a doubtful 
elongation. 



/?629. 

R.A. 17** 14- -J*) 
Decl. + 32' II' i 



II 

1891.282 343.7 1.08 8.5 . . 
•326 343-0 !•" 8.4 • • 
•331 344-7 oM ^•5 • • 


. 9.0 36 
. 8.6 36 
. 8.7 36 


1891.31 343.8 i.oi 8.5 . . 

1892.364 342.4 1.08 8.5 . . 
.400 344.3 0.96 8.3 . . 
•403 3450 i^oi 8.3 . . 


.8.8 

• 90 36 
. 8.6 36 
. 8.6 36 


1892.39 3439 1-02 8.4 . . 


.8.7 



Very little change since 1878. 



Swift. 

R.A. 17'^ 15- 
Decl. + 53' 



i889^433 
•436 

.438 



II 



131.0 

1333 
1317 



0.63 
0.50 

0.59 



o- 
47' 

8.6 
9.0 
9.0 



.8.7 
. 9.1 
. 9.0 



36 
36 
36 



1889.43 132.0 0.57 8.9 . . . 9.0 

Discovered by Dr. Lewis Swift. No other 
measures. 



/?630. 





R.A. 17** 15" 
Decl. + 32** 


53; j 

25 s 




• 


1892.186 


II 
224.2 1.49 


8.5 . . 


9.5 


36 


.400 


226.0 1.36 


8.5 . . 


9.0 


36 


•403 


224.1 1.49 


8.5.. 


10.3 


36 


1892.33 


224.8 1.45 


8.5.. 


9.6 





/S959. Ophiuchil85. 

R.A. 17* 16- 8') 
Decl. + 5* 7'i 



1891.455 


2594 


II 
3.28 


7^5 . 


. . II.O 


36 


.482 


257^1 


2.85 


7-5 


. . 12.0 


12 


.487 


257^2 


2.79 


7.0. 


. 11.5 


12 


.490 


256.2 


344 


7.0, 


. 12.5 


12 


•504 


256.5 


341 


7.0. 


. . 11.5 


36 


1891.48 


2573 


3^15 


7-2 


. . 11.7 





/J 128. B.A.O. 5879. 





R. A. 17*' 19- 23' \ 
Decl. — 26' 14 \ 






1891.545 


11 
328.7 4.08 8.2 . 


• 9-5 


12 


•567 


327.0 3.83 7.5 . 


. 10.7 


12 


•573 


328.3 4.22 7.5 . 


. 10.7 


12 


1891.56 


328.0 4.04 7.7 . 

• 

2 2173. 

R. A. 17** 24" 14* } 
Decl. — o' 58' i 


. 10.3 




1890.630 


No third star. 




36 


•633 


No third star. 




36 



In 1883, Wilson, at Cincinnati, measured a 
third star C, lo", 29i'.o : 7" ±. As this has never 
been seen anywhere else, and is invisible now, it 
probably has no real existence. The following 
are measures of the 2 pair: 



II 



1891.567 338.1 0.93 
•594 339-3 0.97 
•597 3416 0.89 



12 
36 
36 



1891.58 339-7 0.93 



p 1090. /JDraconis. 



R.A. 17* 27" 43' 
Decl. + 52' 23' 



1890.334 


13*1 


4.20 


. 14.0 


36 


•340 


10.3 


4.14 


• 135 


36 


•356 


I5^i 


4.20 


. 14.0 


36 


1890.34 


12.8 


4.18 


. 13.8 




1891.285 


12.0 


3-99 


• 14-5 


36 


•326 


12.6 


4.04 


. 15.0 


36 


•331 


12.2 
12.3 


4^15 
4.06 


. 14.0 


36 


I89I.3I 


• 145 
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1892.263 

•323 
.386 



13.8 
13.0 
14.2 



// 



4^27 
4.06 

3-79 



• • 135 36 
. . 13.0 36 

• • 14-5 36 



1892.32 



13.7 4.04 



13-7 



The measures show that the companion has 
the same proper motion as the large star, and 
that it is therefore a physical system. 



/?960. 





R. A. 17*' 32"' 


^'\ 








Decl. — i" 


5'i 






1891-545 


3024 3.27 


8.5 . 


. 11.8 


12 


.564 


298.5 2.98 


8.5 . 


. 12.5 


12 


•567 


302.7 2.70 


8.0 . 


• 130 


12 



1891.56 301.2 2.98 8.3 
Change in angle is probable. 



12.4 



ft 962. 26 Draconis. 

R.A. 17'' 33" 44'^ 
Decl. + 6f 58' \ 



II 



1889403 


127.8 


0.90 


.406 


I3I.6 


0.99 


.422 


131-5 


I.OI 


.433 


1294 


0.88 


1889.42 


1 30. 1 


0.95 


1890.334 


130.0 


0.83 


•383 


134-5 


0.71 


.406 


130.0 


0.90 


1890.37 


131-5 


0.81 


1891.285 


124.6 


0.89 


.326 


128.9 


0.78 


•389 


123.5 


0.67 


1891.33 


125.7 


0.78 


1892.400 


1 20.4 


0.63 


422 


1 194 


0.62 


1892.41 


1 19.9 


0.62 



50 
4.5 



5-0 



I I.O 
II.O 

1 1.0 

II.O 
II.O 



13.0 

II.O 

10.8 

1 1.6 



36 
36 

36 
36 



36 
36 
36 



36 
36 

36 



36 
36 



y8 961. 

R.A. i7\33'"59N 
Decl. + 3° 28' \ 



1892.362 

•364 
.400 

1892.37 



// 



142.3 
141-3 
141-3 

I4I.6 



8.12 

8.25 
8.03 

8.13 



7.0 
7.0 

6.7 

6.9 



12.0 
12.0 

1 1-5 

11.8 



No change since 1880. 



ftG3±. Ophiuchi255. 



1891.58 67.2 0.36 7.5 .. . 7.6 
Slow orbital motion. 

J 16. 



36 
36 
36 





R.A. 17*^ 33'" 
Decl. o"* 


47" ( 

35' s 






1891.567 


II 
66.4 0.44 


7-5 . • 


•7-5 


12 


•594 


68.2 0.36 


7.2 . . 


•7^5 


36 


•597 


67.1 0.28 


7.8 . . 


•7-9 


36 





R.A. 17'' 39'" 45'^ 
Decl. + 43^ 48' S 






B and C. 




1891.304 
.326 

•331 


145.2 1.48 8.7 . . 9.4 

145.6 1.34 9.0 . . lO.O 
145.6 1.26 9.0 . . lO.O 

145-5 1-36 8.9 . . 9.8 


36 
36 
36 


1891.32 




A andB (rr- :^' 2214). 




1891.304 
.326 

•331 


2134 19-35 8.5 . . 

212.6 19.43 8.3 . . 

212.7 19-42 8.7 . . 


36 
36 
36 


1891.32 


212.9 19.40 .8.5 . . 





The close pair was discovered by Dhmbowski, 
in 1863. There is no material change since that 
time. The wide pair has remained the same from 
the first measures by ^. 

A.O. 7. // Herculis. 

R.A. 17" 4i~47"J 
Decl. -I- 27' 48' ) 



B and C. 



One of the most remarkable stellar systems. 
Both components have a large proper motion, as , 
well as rapid orbital motion.  

13 



1889.502 
•512 

•515 

.518 



u 



359-3 
358.2 

355-5 
357.7 



0.58 lO.O . 

0.54 9-8 . 

0.57 lO.O . 

0.51 lO.O . 



1889.51 357.9 0.55 lO.O 



10.2 

1 0.0 

10.3 

10. 1 



36 
36 
36 
36 



98 



PUBLICATIONS OF THE LICK OBSERVATORY. 



1890.356 


e 

9-3 


0.63 


36 


•375 


11.4 


0.76 


36 


•383 


9.2 


0.61 


36 


.395 


7-7 


0.65 


36 


1890.38 


9-4 


0.66 




1891.331 


18.7 


0.71 


36 


•392 


18.8 


0.80 


36 


.419 


18.0 


0.65 


36 


1891.38 


18.5 


0.72 




1892.364 


28.2 


0.93 


36 


.381 


30.2 


0.87 


36 


.383 


27.9 


0.87 


36 


1892.37 


28.8 


0.89 


• 



Mr. A'. O. Lkuschner has computed the orbit 
of this pair, using the measures down to 1889, 
and finds a period of 45.24 years. Celoria 
(A. N. 2949) makes it 40.65 years. 



/?358. 

R.A. 17" 43" lo' 
Decl. + 34" 32' 

1892.395 206. 1 4.22 8.5 . . 10.5 12 



///. 41. 





R.A. 17" 42™ 
Decl. + 72'' 


17"/ 
59'! 






890.452 


341-3 i''55 


8.5 . . 


.8.5 


12 


•455 


341. 1 1.24 


8.3 . . 


.8.3 


12 


•463 


342-. I 1.28 


8.2 . . 


. 8.2 


36 



1890.46 341.5 1.36 8.3 .. . 8.3 



/? 633. Y Draconis. 



1889.227 
.244 
.288 



R.A. 17*' 53"' 
Decl. -1- 51" 


49- 
30' 


) 






15/.5 21. II 




• 


. 12.0 


36 


151.0 21.17 




t 


 13-0 


36 


151. 3 21.02 




• 


• 


36 



1889.25 



151. 3 21.10 



12.5 



The only prior measures are: 

o // 

1879.09 151-9 20.91 



1^ 



4n 



/?47. 

R.A. 17" 54- 32* 
Decl. — 10** 14' 



1 89 1 .608 
.613 
.625 



// 



274.1 1.28 8.0 
274.5 1.47 8.0 
272.9 1.36 8.0 



1 1 .0 12 
10.5 36 
10.8 12 



1891.61 273.8 1.37 8.0 . . 10.8 
Probably some change in angle and distance. 



/5 283. B.A.O. 6088. 

R.A. 17' 54" 38; 
Decl. — 22" 47' 



// 



1892.362 238.4 8.09 6.0 . . 13.0 
.425 238.9 8.26 6.0 . . 13.0 



36 
36 



1892.39 238.6 8.17 6.0 . . 13.0 
There is a 14-m. star, 34^.4 : i4".io (1892.42) 



Trifid Nebula. 





R.A. 17^55- 
Decl. — 23" 


?i 








A and B. 








1890-537 


// 
23.0 6.07 


• 


.11.0 


36 


.542 


23.1 5.84 


8.0. 


. 10.8 


12 


.548 


21.5 6.27 


• 


. 1 0.0 


12 


1890.54 


22.5 6.06 
A and C. 


8.0 . 


. 10.6 




1890.537 


// 
210.6 10.75 


7-5 • 


. . 


36 


.542 


212.6 10.83 


• 


. . 9.0 


12 


.548 


213.7 10.54 


8.0 . 


. .8.7 


12 


1890.54 


212.3 10.71 
C and D. 


7-7 • 


. . 0.0 




1890.537 


// 
281.2 2.17 


8.5 - 


• 10.5 


36 


.556 


282.3 2.17 


9.0 . 


. 10.5 


36 


1890.55 


281.7 2.17 
C and E. 


8.7 . 


. 10.5 




1890.537 


// 
191. 1 6.24 


• 


• 13^5 


36 


•553 


191. 8 6.09 


• 


. 11.8 


36 


•556 


189.6 6.25 


• 


. 12.0 


36 


1890.55 


190.8 6.19 


• 


. 12.4 
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A and F. 






1890.537 


// 
106.0 22.22 


. . 14.0 


36 


•553 


106.5 21.96 


• • 135 


36 


•556 


106.7 21.99 


. . 14.0 


36 


1890.55 


106.4 22.06 
C and G. 


. . 13-8 




^890.537 


// 
212.2 29.69 


. . 13.0 


36 


•553 


21 1.6 29.54 


• • 130 


36 


•556 


21 1.9 2946 


• • 13-5 


36 


1890.55 


21 1.9 29.56 


• . 13 2 





Like the stars in the Orion nebula, these stars 
have remained relatively fixed, and are as unin- 
teresting as the famous trapezium, aside from 
their accidental surroundings. The large tele- 
scope does not show any additional stars in the 
group near enough to be worth measuring. 

/?1125. eSOpMuchi. 



R.A. i7"55'"4o'J 





Decl. 


+ i' 


19' \ 


1890.447 


18^8 


0.93 


5-0 


.463 


20.4 


0.94 




.496 


19.8 


0.87 




1890.47 


19.7 


0.91 




1892.362 


234 


073 


50 


•364 


22.1 


0.97 




•383 


22.2 


0.88 




.400 


20.4 


0.97 




1892.37 


22.0 


0.89 





8.5 36 
36 

9.0 36 



9-5 
9.5 

8.5 

9.2 



36 
36 
36 
36 



The angle is increasing. 



/5 635. 



R.A. 17^ 56™ 40' 
Decl. + f 35' 

A and B. 



1891.545 
.567 

1891.55 



1 16.9 
1 15.8 

1 16.3 



// 



1.57 9.6 . . 1 1.8 
1.22 9.3 . . II.O 

1.40 9.4 . . 1 1.4 



12 
12 



A and C. 



// 



1891.545 
•567 



1891.55 



122.2 69.26 
1 2 1. 4 69.37 

121. 8 69.31 



... 0.2 12 
. . . 8.0 12 

. . . o. I 



/?825. 

R.A. 17*" 58" 20" 
Decl. -f- 25" 22° 

A and B. 



1889.473 


i95^i 


1 1'-35 


. . II.O 


36 


•479 


194.4 


11.00 


. . 11.5 


36 


.482 


194.2 


11.25 


. . 11.5 


36 


1889.47 


194.6 


11.20 


. . 11.3 




1891.419 


194.4 


11.47 


. i3^o 


36 


•452 


195.2 


"•45 


. 130 


36 


1891.44 


194.8 


1 1 .46 


• 130 





AandC (=:^^2268). 



1889.468 

•473 

•479 
.482 

1889.47 

1891.419 
452 

1891.44 



// 



211 
211 
212 
211 

211 

211 
211 

211 



4 20.16 

3 20.09 

3 19^75 

3 20.08 

6 20.00 



8.5 
8.5 
8.5 
8.3 

8.5 



3 20.28 8.3 
5 20.20 8.3 

4 20.24 8.3 



.8.8 
.8.8 
.8.8 
.8.7 

.8.8 

.8.5 
.8.5 

.8.5 



12 

36 
36 
36 



36 
36 



B and C. 



1891.419 
•452 

1891.44 



// 



52.2 
52.2 

52.2 



9.82 
9.82 

9.82 



36 
36 



The change is probably due to proper motion. 



:^2272. 70Ophiuchi. 

R.A. 17" 59'" 23' I 
Decl. + 2" 33 S 

A and B. 



1889.296 
.312 

1889.30 

1892.362 

•364 
•383 
•395 

1892.37 



349.0 
348.5 

348.7 

322.2 

321.4 
322.2 

321.9 
321.9 



2.16 
2.16 

2.16 

2.34 

2.15 
2.27 

2.34 

2.28 



36 
36 



36 
36 
36 
12 



lOO 
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A and C. 



// 



1889.296 


203.6 59.40 


. . 13.0 


36 


•312 


203.0 59.51 


. . 12.5 


36 


1889.30 


203.3 5945 
A and D. 


. . 12.7 




1889.296 


43-3 95"29 


. . 12.5 


36 


.312 


43.2 95.06 


. . 12.0 


36 


1889.30 


43-2 95.17 


. . 12.2 





Secchi measured these two faint stars in 1856. 
When observed by HA1.1., in 1878, it appeared 
that the nearest of the two had a large proper 
motion nearly at right angles to that of 70 Ophi- 
tichi. Comparing the above measures with 
Haix's, it is seen at once that the change in the 
two faint stars is the same, and corresponds 
exactly to the recognized proper motion of 70 
Ophiuchi^ and that neither of them has any 
sensible motion of its own. Laying off the 
measures to scale, and taking the change in 
place of the faint star as determined by the two 
sets of measures, we find the proper motion of 
the binary system to be, roughly, \" ,2 in the 
direction of 173". The measures of Secchi of 
the sp star are evidently erroneous, or belong to 
some other star. The distance of this star in 
1856 should have been 97" in the direction of 
191°. His angle of the nf star was exactly right. 
The distance at that time, by the diagram, should 
have been about 75". The distance of the star 
is, of course, increasing. Roughly speaking, the 
minimum divStance of the sp star from 70 Ophiuchi 
of 30" will be reached about the year 1932. The 
measures to this time are as follows: 



// 



1856.63 


215.1 


«7.57 


Se 


I n 


i878.'84 


197.8 


71.38 


HI 


3 " 


1882.79 


197.8 


65.60 


HI 


2 n 


1886.52 


200.4 


62.50 


HI 


3" 


1889.30 


203.3 


59.45 


y» 


2 n 


>r the other star we 


have: 






1856.62 



67.2 


. • . • 


Se 


I n 


1878.84 


49.6 


87.21 


HI 


3n 


1882.79 


47-5 


92.40 


HI 


2 n 


1886.52 


45-0 


93-56 


HI 


3" 


1889.30 


43-2 


95- 1 7 


ti 


2 n 



I could not see any third component, and both 
stars appeared to be round with all powers. 



02 342, 72 OpMucM. 

R.A. 18'' I' 
Decl. + 9' 

1889.30 Large star single with 36-inch, 
and no near companion. 



42- 
33' 



A.O. 15. 99 Herculis. 



1888.733 



R.A. 18'' 2" 28' 
Decl. + 30** 33' 

Apparentl}' single with the 
36- inch, as on previous 
nights with the 12-inch. 
The last measure of this 
pair was made by me in 
1881. 



II 



1889.502 281.2 0.65 6.0..11.5 36 

I was unable to see the smaller component last 
year. It is now very difficult, and although seen 
for an instant on two or three other nights, I 
could not get a satisfactory measure. 



1890.406 

•463 
.496 

1 890.45 

1891.540 

•559 
.578 

1891.56 

1892.400 

.403 
.422 

1892.40 



285.2 
285.0 
285.0 

285.1 



II 
0.57 
0.61 

0.51 
0.56 



5-5 



299.2 0.70 6.0 

293.1 0.77 

290.9 0.68 

294.4 0.72 



300.0 
298.8 
298.9 

299.2 



0.68 
0.69 

0.73 

0.70 



II.O 



36 
36 
36 



"•5 

"•5 
12.0 

1 1.7 



36 
36 
36 



36 
36 
36 



The principal measures are: 



1859.63 
1878.46 
1880.18 
1881.43 



// 



347.1 
24.4 

29.9 
29.4 



1.71 
0.99 
0.91 
0.51 



Da 



2 n 
3n 
3n 
I n 



Evidently a binary in rapid motion. For some 
reason it is extraordinarily difficult for the 
assigned magnitudes and distance. Gore has 
recently computed an orbit for this interesting 
binary, using these measures, and finds a period 
o^ 53.55 years. 
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1891.633 
•655 



/J 637. 

R.A. 18" 3"' 53'^ 
Decl. + 3° iS 

1947 7-30 6.3 .. II. 8 36 
195.2 7.36 6.5 . . 12.4 36 



1891.64 194.9 7.33 6.4 . . 12. 1 
No motion since 1878. 



/^759. 



• 


R.A. 18" 3" 
Decl. — 39° 

A and B 


49V 

22' i 

 






889.389 


// 
121. 7 1.80 


9.0 . . 


•9-3 


12 


•392 


120.7 1-94 


9.0 . . 


•9-3 


12 


.430 


121.7 1.68 


8.6 . . 


.8.7 


12 


889.40 


121.4 1.81 


8.9 . . 


. 9.1 





AandC (=://5028). 



// 



I009-309 


140.4 14.99 


. . . 9.2 


12 


•392 
•430 


147.9 15.05 
147.6 14.71 


. . . 9.2 
• • • 8.5 


12 
12 


1889.40 


147.3 14-92 

/J 132. 


. . . 9.0 






R.A. 18" 4™ 
Decl. — 19'* 


/;i 




1891.490 

.526 
•531 


// 
231.0 0.90 

229.3 0-77 
231.2 0.85 


7-5 • • • 7-7 
7.0 . . . 7.0 

7-3 • - • 7-3 


12 
12 
12 



1891.51 230.5 0.83 7-3 ---7-3 
Probably retrograde motion. 

/?286. 16 Sagittarii. 



R.A. 18'* 8"" 9"^ 
Decl. — 20° 25' \ 



1891.633 
.636 



// 



215-9 5-93 6.0 
2 1 6. 1 6.13 6.0 



12.0 
12.0 



36 
36 



1891.63 216.0 6.03 6.0..*I2.0 

/^284. 

R.A. 18' 9"' 13" > 

Decl. — 19** 2 \ 

A and B. 

1891.633 360.317.93 6.9..11.0 36 

•636 359-4 li^-oo 7-5 • • lO-S 36 

1891.63 359.8 17.96 7.2 . . 10.9 



A and C. 



It 



1891.633 


86.6 31.39 


. . 10.8 


36 


.636 


87.4 31.19 
87.0 31.29 


. . 10.8 
. . 10.8 


36 


1891.63 






A and a. 






1891.633 


199.1 12.15 


. . II.O 


36 


-636 


200.4 11.76 


. . II.O 
. . II.O 


36 


1891.63 


199-7 11-95 






A and b. 






1891-633 


// 
66.3 22.05 


. . 10.8 


36 


.636 


. 67.0 22.14 


. . 10.9 


36 


1891.63 


66.6 22.09 
B and c. 


. . 10.8 




1891.633 


328^8 5.'i4 


. . 12.3 


36 


-636 


329.1 4.95 


. . 1 1.4 


36 


1891.63 


328.9 5.04 


. . 1 1.9 





filQO. 1; Sagittarii. 

R.A. 18" 9™ 31* 
Decl. — 36" 48' 





A and B. 








1889.389 



106. 1 


3-89 


4.0 . 


- 1 1.5 


12 


•392 


1 10.8 


3-32 


4.0 . 


• 11-5 


12 


•430 


104-5 


3-42 


4.0 . 


.11.0 


12 


•438 


106.8 


3-40 


5.0. 


. 11.5 


12 


1889.41 


107.0 


3-51 


• 


.11.4 





A and C. 



It 



1889.389 302.5 93.25 
•438 303^1 93-20 

1889.41 302.8 93.22 



lo.o 12 

lO.O 1 2 
1 0.0 



/^246. 





R.A. 18*' lo*" 30"; 
Decl. — 19^ 43 i 




1892.633 

-636 

1891.63 


// 
106.7 0.52 8.3 . . 

104.6 0.51 8.1 . . 


-8.3 36 
.8.1 36 


105.6 0.51 8.2 . . 


.8.2 



Change uncertain. 
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1891.636 
.652 



/^299. 

R.A. I8'' lo" 48'/ 
Decl. — 18^ 51' i 

A and B. 

12.3 53-57 6.8 . . .7.5 36 
12.6 53.81 7.0 . . .8.0 36 



1891.64 



12.4 53.69 6.9 . . .7.7 
B and c. 



II 



1891.636 


I33.I 10.59 


• 13-5 


36 


.652 


130.7 10.30 


• 135 

• 13-5 


36 


1891.64 


I3I.9 10.44 






A and/. 






1891.652 


65*5 29-31 


• 13-5 


36 


•655 


66.5 29.54 


• 13-5 


36 


1891.65 


66.0 29.42 
A and e. 


• 13-5 




1891.652 


// 
22.1 22.20 

e and d. 


• 


36 


1891.652 


3044 7.20 12.5 . 


. 12.5 


36 


•655 


306.3 7.03 13.3 . 


• 1 3-3 


36 


1891.65 


305.3 7.1 1 12.9 . 
A and //. 


. 12.9 





II 



36 



1891.652 327.9 22.04 

g and //. 

o // 

1891.652 317.4 8.39 13.0 . . 13.5 36 

The bright stars AB make the double, Sh. 



i The close pair, which was discovered with the 
18/2-inch, in 1878, is now (1892.36) closed up, 
or so nearly so, that it is apparently single. 

/:^640. 

I 

R.A. 18'* 16- 3' J 
i Decl. -f- 27* 28' i 

I O 11 

1892.383 341. 1 2.20 8.0..II.5 36 



/?641. 



R.A. 18" 16^43'^ 
Decl. +21* 27' \ 



1890.447 


346.4 1.03 7.0... 90 


36 


•455 


341.2 1. 15 7.5... 9.0 


12 


•458 


350.2 0.85 7-5 •• • 9^o 


36 


1890.45 


345.9 1. 01 7.3... 9.0 




lere seems 


to be slow motion in the 


ang 


1878.68 


356.4 1.07 A 


I n 


1880.12 


349.2 1. 00 p 

P 1203. 

R.A. 18*' i9~56'> 
Decl. 4- 0' 44' i 


5n 



11 



1892.400 66.8 0.32 7.0 ... 7.2 36 
No change since 189Q. 



/^464. 



R.A. 18" 21' 
Decl. + 6 



X-^KJ WLll^ 


1 iiA\«ar>i.i 1 \.o yjv \,u.\, rtxi 


LxaiA ^ka 


LIO. 


1891.608 




fi 300, 639. 






.613 
.622 




R.x\. 18" ii"'4o'^ 
Decl. — 18' 40'^ 






189 1. 6 1 




AB and C. 






Probably u 


1891.652 


52.9 17.18 7.5 . 


. . 8.0 


36 




•655 


52.0 17.24 6.7 . 


• •7^5 


36 




1891.65 


52.4 17.21 7.1 . 
C and D. 

• 
// 


• '17 




1892.381 


1891.652 


328.0 8.20 


• 1 3-5 


36 


•383 


•655 


323.0 8.39 


• 13-5 


36 


.400 


1891.65 


325-5 «-3^ 


• 135 




1892.39 



108. 1 

109.3 

107 2 
108.2 



II 



0.95 
1.06 

1.08 
1.03 



29 ) 

8.7 
8.5 . 

8.5 . 

8.6 , 



9-5 
10.3 

9.2 
9-7 



12 

36 
12 



• :^'2315. 

R.A. 18*' 20" 12' J 
Decl. + 27^ 20' \ 



ii 



218.0 


0.24 


7.8 . . 


.8.5 


36 


220.8 


0.30 


8.0 . . 


.8.7 


36 


222.8 


0.30 


7.8 . . 


.8.5 


36 


220.5 


0.28 


7.9 . . 


. 8.6 
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/J642. 





R. A. 1 


:8*' 26"" 


50"? 








Decl. 


10^ 


29 \ 






1891.608 


88^.9 


4.18 


9.0 . 


.11.0 


12 


.622 


930 


4.18 


9.0 . 


.11.0 


12 


.625 


92.4 


4.07 


8.8 . 


. 10.8 


12 


1891.62 


91.4 


4.14 


8.9 . 


. 10.9 





The principal star of a cluster. Without 
change. 

/?643. 





R.A. i8»' 29" 4i"^ 
Decl. + 4^ 50' S 






A and B. 




1 891.671 

•673 

.689 


334-9 9-'32 6.0 . 
337.2 9.26 6.0 . 
336.7 9-23 6.0 . 


. 12.5 36 

. 12.5 36 
. 13.0 36 



1891.67 336.3 9.27 6.0 . . 12.7 



AandC (=-^^2342). 



1891.671 

.673 
.689 



// 



7.4 29.18 
7.6 29.00 
7.0 29.18 



. . . 9.0 
. . . 9.0 
• • . 8.5 



36 
36 
36 



1891.67 



7.3 29.12 



. . . 8.7 



The change in these stars is due to proper 
motion. 

O^ 357. 





R.A. 18*' 30" 
Decl. + 11" 


21-^ 

37' i 




1888.627 

1889.502 

.512 


252.5 0.40 
2539 0.40 
251.9 0.46 


8.0 . . 
8.5.. 
8.0 . . 


. 8.0 12 
. 8.5 36 
. 8.2 36 



1889.21 252.8 0.42 8.2 . . . 8.2 

Probably a binary, but the motion is very slow. 



/?50. 

R.A. i8»'33"58; 
Decl. + 39** 29' 

A and B. 



// 



1892.383 6.9 21.96 8.5 . . 13.0 36 

C and D. 



// 



A and C. 



1892.383 330.0 73.06 



36 



2 2367. 

R. A. IS' 36°- 39' \ 
Decl. + 30° 1 1' \ 



// 

1891.326 107. 1 0.07 -+- 

.389 109.3 0.09 7.5 . 

.578 104.6 0.09 7.0 . . 


36 

- • 7-7 36 
• 7-5 36 


1891.43 107.0 0.09 7.2 . 

1892.400 95.7 0.14 
.403 98.1 0.12 
.422 99.0 0.14 

1892.40 97.6 0.13 


..7.6 

36 
36 
36 



For a list of all the measures of this pair see 
A. N. 3074. 



:^' 2384. 



R.A. 18'* 38 
Decl. + 67 



m 



1890.534 

•573 
•575 

1890.56 



306.3 

305-6 
308.4 

306.8 



// 



0.42 
0.41 

0.39 
0.41 



33" 
o' 

8.0 ... S.I 

• • • 

8.0 ... 8.2 



36 
36 
36 



1892.383 167.2 5.85 9.5..11.0 36 



Probably a binar>', but there has been little 
change in the angle. 

^ Lyrae. 

R.A. 18' 40" 38"^ 
Decl. + 37- 29' S 

A and B. 



14 



1889.425 48.6 26.79 . . 15.5 


36 


-433 48.8 27.08 . . 16.0 


36 


1889.43 48.7 26.93 • • 15-7 




A and C (— ::E 38 App. I). 




1889.425 i49''.5 43'. 7 7 


36 


•433 1492 43-70 


36 


1889.43 149.3 43.73 





The very faint star B has not been seen before. 
It is much more difl5cult than the companion 
found with the 18^^-inch, 43^.37 from the princi- 
pal star, in the direction of 274**. 4. 



I04 
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1891.531 
.610 

.622 



/^465. 

R. A. iS** 41" 38') 
Decl. + 56^ 45' \ 

295.4 2.99 8.7 . 

292.2 3.04 8.3 . 

298.6 3.34 8.3 . 



1 1 .0 12 

9-5 36 
1 1 .0 12 



1891.59 295.4 3.12 8.4 . . 10.5 



/?969. 

R. A. 18" 43" 49" ) 
Decl. — 8^ 3' S 



II 



1892.381 238.0 14.11 7.0. . II. 8 
This is the red star Birmingham 464. 

^^ 2400. 

R. A. 18** 43" 32' 
Decl. + i6' i 

A and B. 



36 



1889.460 


190.8 


1.65 


8.0 . 


. II. 2 


36 


.471 


188.7 


1.64 


8.0 . 


. II. I 


36 


473 


1874 


1.60 


8.5 . 


. II.O 


36 


.482 


189.2 


1-55 


8.5 . 


. II. I 


36 


1889.47 


189.0 


1.61 


8.2 . 


. I I.I 




1892.422 


190.0 


1.79 


8.0 . 




36 


•425 


184.4 


1-95 


8.2 . 




36 


1892.42 


187.2 


1.87 


8.1 . 






A and C ( 


- ^ 240( 


3). 




1889.460 


193.0 


2'.38 




.11.0 


36 


.471 


190.4 


2.67 




.11.0 


36 


473 


192.3 


2.54 




. II.O 


36 


.482 


191.0 


2.56 




. II.O 


36 


1889.47 


191.7 


2.54 




. II.O 




1892.425 


201.9 


2.78 






36 




BandC 


• 






1889.473 



17-5 


II 
0.84 






36 


.482 


17.6 


0.78 






36 


1889.48 


175 


0.81 








1892.422 


201.4 


0.65 


10.5 . 


• 10.5 


36 


425 


198.2 


0.65 


10.8 . 


. 10.8 


36 


1892.42 


199.8 


0.65 


10.6 . 


. 10.6 





The small star B was discovered by Perrotin, 
and independently by Young, with the Prince- 
ton 2 3- inch. The change in the position of the 



Struve companion is due to the proper motion 
of A. B and C appear to be relatively fixed. As 
they are of substantially the same magnitude, it 
is singular that Stru\'E and later observers 
should have failed to see the other companion. 
As a matter of fact, the latter was measured by 
O^', in 1872, for the old companion. 

>5 970. 

R.A. 18** 44" 15' 
Decl. — 8' 8' 

O II 

1892.381 107.9 1.54 8.3 . . 10.7 36 
liQl±. Draconis 205. 





R.A. i8'*44" 
Decl. + 49^* 


24- 1 
18' i 




1891.389 


e // 
6.7 0.36 


6.5 . . 


9.0 36 


473 


3.2 0.36 


7-5 • • 


lO.O 36 


•575 


3-5 0.37 


6.5 . . 


8.5 36 



1891.48 4.5 0.36 6.8 . . 9.2 

The angle is increasing, and the distance dimin- 
ishing. 

o:^ 364. 



1892.364 



R.A. 18** 48" 24'/ 
Decl. + 25^ 14' i 

No double found here with 
the 36- inch. Splendid see- 
ing. 



This star was measured once as a close pair, in 
1842, by OX The companion was called ii-m. 
at a distance of o".7 from the principal star. He 
states that he was never afterwards able to see it. 
Madler found it single in 1851, and Dembowski 
in 1865. I could not see any signs of duplicity 
with the Chicago i8J^2-inch, in 1878, and as the 
large refractor here also fails, it is safe to say that 
this star is not really double, and further examina- 
tion is unnecessary-. 





R.A. 18" 49" 
Decl. + 37° 


48'^ 
14 < 






1891.482 


II 

128.7 1-21 


8.3.. 


.8.5 


12 


.487 


129.7 0.98 


8.5 .. 


.8.7 


12 


.518 


I3I.5 1.22 


8.0 . . 


.8.2 


36 


i8gi.49 


130.0 1. 14 


8.3 . . 


.8.5 





The angle may be slowly increasing. 



io6 
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1890.499 


47.0 


0.25 


6.5.. 


.6.7 


36 


•537 


413 


0.23 






36 


•573 


45-6 


0.27 






36 


1890.54 


44.6 


0.25 








1892.400 


42.3 


0.27 


7-3 • • 


•7-5 


36 


.422 


42.6 


0.25 


7-5 •• 


•7-7 


36 


•425 


41-3 


0.22 


7.8.. 


.8.8 


36 


1892.41 


42.1 


0.25 


7-5 •• 


.8.0 





This star has been apparently single with 
ordinary instruments for many years. In the 
above measures, particular attention was given to 
the proper quadrant. It is now opening out, but 
the motion is slow. The measures here, taken in 
connection with those of -2 and 0-5", indicate a 
period of about 120 years. Herschel's angle, 
in 1783 seems to be some 20** too small to fall in 
with the later observations. 

/?973. 





R.A. 18^ 55" 59'^ 
Decl. + 8' 34' \ 






A and B. 




1890.594 


350.1 1.49 9.0 . 


. 1 1.5 36 


.610 


350.0 1.72 9.0 . 


. 12.0 36 


.630 


350.0 1.59 9.0. 


. 10.8 36 



1890.61 



350.0 1.60 9.0 . 
C and D (Howe). 



11.6 



1890.594 
.610 
.630 



// 



259-3 3-27 ii-o • 
261.3 323 ii-o • 
259-8 3-23 ii-o • 



11. 1 

1 1-3 

11. 2 



36 
36 
36 



1890.61 



260.1 3.24 II.O . . 1 1.2 

A and C. 



1890.594 
.610 
.630 



// 



18.6 11.03 
21.2 11.02 
19.5 II. 12 



36 
36 
36 



1890.61 19.8 11.06 

A and D {^ 2435). 



1890.594 
.610 

1890.60 



// 



12.6 10.04 
1 1.8 10.16 



36 
36 



12.2 10.10 



There has been no change in the Struve star, 
and probably none in the close pairs. 



1880.13 


3507 I- 


43 


fi 


50 


1880.13 


262.7 2. 


90 


/» 


Sn 




H. N. 126. 








R.A. 18^57" 


IO-) 








Decl. — 2r 


43' i 






1890.452 


353"8 o''55 


8.0 . 


. .8.2 


12 


.496 


355.1 0.62 


• 


• • 


36 


•499 


350.6 0.58 


8.0 . 


. .8.0 


36 


1890.48 


353.2 0.58 


8.1 . 


. .8.1 




1891.389 


348.8 0.41 


7-5 • 


••7-5 


36 


.559 


349.4 0.5.1 


7.8 . 


. .8.0 


36 


•575 


349.6 0.51 


7-5 • 


••7-5 


36 



I89I.5I 349.3 0.48 7.6 .. . 7.7 

This pair seems to be moving rapidly. In 
1873, finding it had never been observed appar- 
ently since the time of Herschel, and as his 
description of it was limited to giving it as belong- 
ing to his Class I, I looked it up, and fortunately 
estimated the angle and distance. Subsequently 
it was measured at Cincinnati, and these are all 
the observations down to this time. The dis- 
tance is certainly diminishing, and probably the 
motion in angle is rapid. 



1873.00 
1879-53 



// 



40.0 dt 0.1 d: 
22.4 0.83 



Cin 



2 n 



Y Coronae Australis. 

R.A. 18^58" 1 8' 
Decl. — 37° 14 



1889.389 
-392 
•430 
•438 



185-3 
187.0 

183.6 
185.7 



II 
2.05 



1889.41 185.4 



1891.526 

-531 
•534 



178.3 

175-9 
176.4 



1891.53 176.9 
Gore {Monthly Not 



5-5 



54 
84 
73 5-5 



79 5-5 



71 
86 

47 



5-5 



68 



5-5 



5.5 



12 
12 
12 
12 



5-5 
5-5 



12 
12 
12 



Ices, May, 1892) finds a 
period of 154.41 years, and Sellors (Monthly 
Notices, November, 1892) a period of 121.24 
3"ears. 
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/?974. 

R.A. 18** 58° 53' 
Decl. — 6° 21' 



1891.389 
.419 



83.3 
85.5 



II 



0.97 
0.95 



9.0 
9.0 



. 9.2 
.9.2 



36 
36 



1891.40 84.4 0.96 9.0 . . .9.2 



/? 466. 

R. A. 18^ 59"^ 34' 
Decl. + 10" 39' 



1891.763 

.775 



167.0 
164.8 



// 



1-75 
1.94 



8.5 
8.5 



9.0 
9.0 



12 

12 



1891.77 165.9 1.84 8.5 .. . 9.0 

No change since 1877. 

/? 287. 5 Aquilae. 





R.A. 18^ 59" 54' J 
Decl. + 13° 41' \ 


1889.422 


56'5 5-Vo . . 36 


.433 


58.5 5.56 . . 13.0 36 


.436 


56.8 5.64 . . 13.0 36 


1889.43 


57.3 5.63 . . 13.0 



Very little change in this pair since 1874. 



1891.763 
.775 



Decl. 

83^.0 
89.9 



/?359. 



R.A. 19*^ o" 



23 13 



// 



4.19 
3.49 



8.5 
8.4 



9-5 
9.2 



12 
12 



1891.77 86.4 3.84 8.4 . . . 9.3 

^ made the distance 4".29 in 1876. 



^ 2447. 



R.A. 19*^ o" 22"; 



Decl. — 



32 



1891.389 



The large star is round, with 
powers up to 1000. There 
is a 14-m companion, a little 
nearer than the '2 star, in 
the direction of 180°. 



Some fifteen years ago I suspected an elonga- 
tion of the principal star of this pair, but was 
never able to verify it, or satisfy myself that it 
was not double. 



A 19. Oygni 4. 

R.A. 19^ 5" 52" 
Decl. + 55' 8' 





A and B. 




1892.400 
.422 

.425 


II 
18.0 0.75 7.8 .. . 9.2 

22.2 0.68 8.0 .. . 9.5 

20.3 0.70 8.0 .. . 9.5 


36 
36 
36 


1892.41 


20.2 0.71 7.9 .. . 9.4 




A and C (= :S 2479). 




1892.400 
.422 

.425 


// 
32.9 7.03 ... 8.8 

32.6 7.10 ... 9.0 
33.3 6.98 ... 9.0 


36 
36 

36 


1892.41 


32.9 7.04 ... 8.9 

/?422. 

R.A. 19^ 7" 34"^ 
Decl. — 18'' 16' ) 




1891.534 
.537 
.633 


11 
45.5 12.18 8.2 . . 13.0 

42.9 12.46 8.3 . . II.O 

43-3 12.55 8.0 .. II. 5 


12 
12 
36 



1891.57 44.6 12.40 8.2 

No other measures of distance. 

/?975. 



11.8 





R. A. 19^ 10" 4' \ 
Decl. + 34" 21' \ 








B and C. 






1890.613 

.633 
.649 


// 
222.0 0.84 9.0 . 

219.8 0.74 lO.O . 

225.0 0.91 9.0 . 


• 9.7 
. 11.3 

• 9-5 


36 
36 
36 


1890.63 


222.3 0.83 9.3 . 


. 10.2 





AandB (= 02 367). 
1890.633 227.3 33-34 7.5 . . 



36 



No change in the wide pair, and probably none 

in the other. ^ ,, 

1880.59 221.8 0.77 ft 3 n 

>^140. 

R.A. 19*^ 10°* 12" 
Decl. — ii' 11' 

A and B. 



1891.534 
.537 
.581 



// 



327.3 37.09 
326.1 36.84 

327.3 36.67 



1891.55 326.9T36.87 



7.0 
8.0 

7.7 
7.6 



12 

36 
36 



io8 
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B and C. 



1891.537 
.581 



208.1 
210.5 



// 



7.13 II.O . . II. 2 36 

7.24 II.O . . 1 1.2 36 



1891.56 209.3 7-i8 II.O.. II. 2 



/? 248. 2 VuFpeculae. 



R.A. 19" 12" 39' 
Decl. + 22** 49' 



1890.613 
.630 
.649 



// 



126.9 I-7I 
124.6 1.97 
124.8 1.89 



36 
36 
36 



1890.63 125.4 1.86 

Some of the measures of this pair are not very 
accordant, but on the whole there is little evi- 
dence of change. 



// 



1876.11 125.0 1.86 



/?360. 



6n 



R.A. 19^ 14" i8' 
Decl. + 35- o' 



A and B. 



1891.763 
.775 
1891.77 



72.8 
70.9 



// 



71.8 



6.65 
6.32 

6.48 



8.5 . . lO.O 
8.4 . . 9.5 

8.4 . . 9.7 



12 
12 



A and C. 



1891.763 
.775 
1891.77 



// 



343.2 36.55 

341.0 36.35 

342.1 36.45 



. . II.O 12 
. . 12.0 12 



"•5 



No material change. 





H. A. Howe. 






R.A. 19'^ 14" 37V 
Decl. + 2 43' \ 




1890.556 


333-2 0^35 8.5 . . 


. 8.5 36 


.564 


335.8 0.40 8.0 . . 


. 8.2 36 


.573 


333.0 0.43 8.0 . . 


.8.2 36 


1890.56 


334.0 0.39 8.2 . . 


.8.3 



No evidence of change since its discovery' by 
HowK at Cincinnati. 



// 



187952 336.0 o.4± 



Cin 3 11 



2^ 2505. 

R.A. 19*" 15" 32' J 
Decl. + 35' 19' i 

1891.326 Both stars perfectly round 

with the 36-inch. Fine 
seeing. 

Tarrant, in 1886, thought the larger compo- 
nent might be a close pair. 



/^141. 





R. A. 19** 16° 
Decl. + 22* 


50- 
1/ 


1890.613 

.649 
.652 


81.5 0.81 
79.0 0.84 
77.0 0.75 


I'l 


1890.64 


79.2 0.80 





.8.5 



36 
36 
36 



This is the principal star of the wide pair, H 
2867. The larger telescope also shows that H'^s 
companion, 26" from the larger star, is a 4" or 5" 
pair. Thus far there is no evidence of change in 
the pair measured above. 





:^ 2525. 






R. A. 19** 21" 40') 
Decl. +27^ 5'i 




1891.326 


// 
343.7 0.20 8.0 . . 


.8.1 


.389 


343.4 0.17 8.0 . . 


. .8.2 


.427 


163.7 0-I7 8.0 . . 


.8.5 


•447 


342.7 0.17 8.0 . . 


.8.1 


1891.40 


343.4 0.18 


• 


1802.422 


.'^28..'^ 0.27 8.0 . . 


.8.0 



36 



[From Monthly Notices ^ R. A. S.^ December, 1891.] 

For some years this has been a diflScult pair to 
measure. When it was discovered and first 
measured by Struve in 1830, it could be readily 
seen with the smallest instrument ordinarily 
used in double-star work. Since that time the 
distance has gradually lessened, and for the past 
few years only the largest refractors can separate 
the components. Until recently the change has 
been principally in distance, and all the meas- 
ures made during the first fifty years are well 
represented by rectilinear motion. Notwith- 
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standing that these positions appear to represent 
the movement of one star passing another from 
proper motion, the chances are greatly in favor of 
a physical relation between them. 

I have made a set of measures of this pair 
with the 36-inch equatorial under ver>' favorable 
atmospheric conditions. Although the distance 
between the components is less than o".2, it is 
easy enough with this instrument, since it is well 
separated with medium powers, and the measures 
should have a good degree of accuracy. 

In very close pairs of this kind, and particu- 
larly when the relative motion is not well under- 
stood, it is important to assign the proper quadrant 
to the smaller star. In the first three measures 
the angles were set down as above with no 
thought of the earlier observations, with a note, 
" quadrant certain," in the second measure. On 
the following night the angle was reversed, and 
on the last night the smaller component seemed 
to be on the preceding side, although the differ- 
ence in the magnitudes was very small. The 
magnitudes in Struve are 7.4 and 7.6. 

In order to determine this question more cer- 
tainly, if possible, I examined the pair again on 
several nights, with the following results: 



1891.485 
1891.540 



1891.578 



Not very good seeing, but the 
star appears to be in 160**. 

The stars are so nearly equal 
that it is impossible to tell 
with certainty which is the 
smaller. Well separated. 

The preceding star appears 
to be certainly the smallest, 
but the diflference is perhaps 
not more than o.i or 0.2 
of a magnitude. Splendid 
seeing. 

The quadrant, therefore, is still uncertain, but 
the weight of the evidence, from my own obser- 
vations, seems to be in favor of the position-angle 
being as given in the mean result of the several 
measures, and not i63'*.4; but the latter seems to 
be more in harmony with the earlier observations. 
This can probably be definitely settled by the ob- 
servations of next year. If the angle is what I 
have assumed it to be, then the angular move- 
ment has been 270' since 1830, and we should 
have sufl&cient data for an approximate determin- 
ation of the period. On the other hand, if this 
position belongs in the opposite quadrant, then 



all the measured positions lie substantially in a 
straight line, and it would be impossible to say 
from this evidence alone whether the relative 
change is due to proper or orbital motion. 

In the interest of a future investigation, I have 
collected from original sources, and arranged in 
chronological order, all the micrometrical obser- 
vations of this pair, and give them here: 

Measures of -S" 2525. 



I 


1830.43 


255-9 


1-33 


2 


5n 


2 


1836.14 


255-5 


1.30 


-^ 


2 n 


3 


1840.62 


255-5 


• • • 


Da 


I n 


1840.70 


252.4 


1.28 


02 


2 n 


4 


1842.41 


251.0 


0.82 


Ma 


I n 


5 


1843.69 


254.0 


0.95 


Ma 


I n 


6 


1854.63 


246.8 


1.05 


0:^ 


I n 


7 


1856.61 


247.1 


0.85 


Se 


2 n 


8 


1865.22 


240.9 


0.60 


A 


7n 


9 


1865.48 


73-6 


0-73 


En 


2 n 


10 


1865.64 


239-9 


0.40 


Se 


I n 


II 


1865.76 


241-5 


0.74 


0:2 


2 n 


12 


1872.61 


234.0 


0.66 


02 


I n 




1873-54 


241. 1 


• • « 


Ferr 


I n 


13 


1873.61 


233-4 


0.60 


A 


4n 




1873-65 


232.1 


• • • 


WS 


3n 


14 


1874.84 


234-3 


0.48 


Gl 


I n 


15 


1875.66 


233-6 


... 


WS 


I n 


1875-65 


232.1 


0.45 


Sp 


5n 


16 


1877.01 


230.1 


0-37 


Sp 


5n 


& x.^ 


1877.82 


238.0 


• • • 


A 


I n 


V 0V 


[879.71 


213-2 


0.33 


HI 


3n 


17 


1879.79 


243.0 


• • • 


Do 


3n 


18 ' 


[880.67 


217.8 


0.32 


Sp 


6n 


] 


[880.71 


210.0 


• • • 


Do 


2 n 


19 ] 


[883.26 


47-9 


0.23 


En 


8n 




[883.63 


200.0 


0.35 


Sp 


4n 


20 ; 


[883.58 


Elong. 27' 


Per 


4n 


T 


[886.92 


208.6 


0.2 ± 


Sp 


2 n 


Z 1 

] 


[887.71 


Single 


Sp 


4n 


22 ] 


[891.40 


343-4 


0.18 


/^ 


4n 



All of the measures in the foregoing list which 
are complete, twenty-two in number, are laid oflf 
to scale on the accompanying diagram as accu- 
rately as possible, and show at a glance all of the 
observed positions of this pair. The measures of 
1 89 1 are shown by outline circles in both quad- 
rants. The successive measures are connected 
by lines, so that any one of them can be readily 
identified in the tabular list. 



no 
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The resemblance between this pair and 20 
Draconis is very striking, not only in the general 
direction of the components with reference to 
each other and their relative motions, but in the 
direction of the apparent movement of the respect- 
ive companions. This will be very apparent by 
comparing the present diagram with that of 20 
Draconis given in my paper on that pair in 
Monthly Notices for June, 1891. The apparent 
relative motion of ^ 2525 is in the direction of 
about 83", while that of 20 Draconis^ as I have 
previously shown, is in the direction of 73\ 
Assuming that these are binary pairs — as is most 
probably the case — it is obvious that the apparent 
ellipses must be extremely elongated, and that 
the periods are of long duration. In a few years 
more, doubtless, we shall have data for a better 
determination of these points. 

[Since the foregoing was written, Gore has 
computed the orbit of this pair, using the obser- 
vations collected above, and my later measures 



of 1892, and finds a period of 138.54 years. 
{Monthly Notices^ R. A, S,, November, 1892.) 
This is based upon the assumption that the 
smaller component is now in the fourth quadrant.] 

R.A. 19^ 23"* 5* 
Decl. + 35' 49' 



1891.763 
•775 



// 



41. 1 
39-2 



2.36 
2.84 



8.7 
8.7 



1891.77 40.1 2.60 8.7 



J 21. 

R.A. 19*^ 25°* 1' ( 



Decl. — 

A and B. 



22 



'i 



1890.675 
.706 
.709 



67.7 
67.0 

659 



$1 
1.03 

1.05 

1.03 



9.2 
9.5 



9-3 



7.5 .. . 9.0 
7.0 . . . 9.0 
7.5 .. . 9.0 



12 
12 



36 
36 
36 



1890.70 66.9 1.04 7.3 



9.0 
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1890.675 




298.0 


II 

26.15 


. . . 9.0 


36 


.706 


297.9 


26.17 


... 9.0 


36 


.709 


298.1 


26.30 


... 9.5 


36 


1890.70 


298.0 


26.21 


. . .9.2 





The close pair is the principal star of -2 2535, 
discovered by Dembowski in 1865. There is 
very little evidence of change thus far. 



1865.76 70.0 



II 
1.22 



2 n 



I observed this star principally for the purpose 
of finding whether the third star near A, sus- 
pected by J, had any real existence. I have 
never been able to see it with other large tele- 
scopes, and as the 36-inch fails to show it, it will 
not be necessary to make any further search. 



/?651. 





R. A. 19" 25- 44* \ 
Decl. + 28° 2' \ 




1892.383 

.386 


// 
287.7 6.40 8.3 . 

289.5 6.48 8.5 . . 


. II.O 36 

. 1 1.8 36 



1892.38 288.6 6.44 8.4.. 1 1. 4 



/?650. 



R.A. \^ 26° 2o') 
Decl. + 6** 15' i 





A and B. 








1891.485 


e // 
144.2 6.71 


8.2 . 


. 11.5 


36 


.499 


143.2 6.51 


8.0 . 


. 11.8 
. 11.6 


36 


1891.49 


143.7 6.61 


8.1 . 






A and C. 


• 






1891.485 


332*1 ii'.57 


• 


. 13.0 


36 


•499 


332.5 11.66 


• 
• 


. 13.0 
. 13.0 


36 


1891.49 


332.3 11.61 






• A and D. 








1891.485 


255'.! 26.95 


• 


. lO.O 


36 


•499 


254.0 26.31 


• 


. 1 0.0 


36 


1891.49 


254.5 26.63 


• 


. lO.O 





The principal star is L 36958, and not L 36918, 
given at first. 



fi 976. Aquilae 122. 





R. A. 19*' 26" 
Decl. + 9' 


%\ 




1891.389 


e // 
105. 1 2.06 


7.0 . 


. II.O 36 


.416 


105.3 2.16 


7.0 . 


. II.O 36 


•449 


102.4 2.25 


7.5. 


. lO.O 36 



1891.42 104.3 2.16 7.2 . . 10.7 



/?438. 



R. A. 19** 27" 3' ) 
Decl. + 36' 27' i 



A and B. 



1891.502 
•537 



// 



41.0 
40.0 



4.12 
3.98 



7.5 
8.0 



13.0 
12.5 



1891.53 40.5 4.05 7.7 . . 12.7 

CandD (=-2 2538). 

1891.502 52.7 6.02 7.0 .. . 7.8 
.526 54.8 6.10 8.2 .. . 8.2 



/?652. 

R. A. 19^ 27"" i6* ) 
Decl. + 28'' \\ 

A and B. 



II 



1892.381 


3237 


5-08 


.383 


326.3 


5.15 


.386 


325.9 


5.28 



13.5 

13.0 

13.5 



36 
36 



36 

12 



I89I.5I 


53.8 6.06 7.6 . 
A and C. 


. . 8.0 




1891.502 


2477 46.99 


• • 


36 


.526 


248.2 46.89 8.2 . 
247.9 46.94 8.2 . 


. . 8.2 


12 


I89I.5I 


. .8.2 






A and E. 






1891.502 


e // 
236.3 21.69 


. 13.0 


36 


.537 


237.1 21.36 
236.7 21.52 


. 12.6 
. 12.8 


36 


1891.52 






A and D. 






1891.526 


246^.3 52^97 


• 


12 


.534 


245.8 53.12 


• 


12 


1891.53 


246.0 53.04 


• 





36 
36 
36 



1892.38 325.3 5.17 



13.3 
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A and C{=2 2539). 



1892.381 

•383 
.386 



4.2 5.43 8.3 .. . 9.0 36 
2.6 5.45 7.8 .. . 8.5 36 
3.6 5.32 8.0 .. . 8.6 36 



1892.38 



3.5 5.40 8.0 .. . 8.7 



No change in the ^ companion. The distance 
of the other may be increasing. 



P 653. H^ Aquilae, 

R.A. 19^ 28" 13' 
Decl. + f 8' 

A and B. 



1891.419 
•449 



// 



276.8 24.74 
276.4 25.23 



36 
36 



1891.43 276.6 24.98 

A and C. 



// 



I89I.4I9 


288.6 25.12 


36 


•449 


288.3 25.13 


36 


1891.43 


288.4 25.12 
B and C. 


• 


1891.419 


195.5 4.86 1 1.5 . 


. 1 1.5 36 


•449 


195-9 5-27 13-0 • 


. 13.2 36 



1891.43 195.7 5.06 12.2 . . 12.3 

The change in the distance of these two faint 
companions since my measures in 1878 appears 
to correspond to the proper motion of the princi- 
pal star, which is given as 0^.232 in the direction 
of 124'. I. 



/J654. 52 Sagittarii. 

R.A. 19** 29" 24' 
Decl. — 25" 10' 



1889.392 


i59^3 


2.98 


5.0 . 


.11.0 


12 


•430 


159.1 


2.97 


4-5 . « 


1 1.5 


12 


•433 


159.2 


3.01 


5.0. . 


. 12.0 


36 


.438 


158.7 


3.06 


6.0 . 


. 1 1.5 


12 


1889.42 


I59.I 


3.00 


5^1 • 


. 1 1.5 





The following are all the measures: 



// 



1878.57 


160.8 


2-93 


P 


3n 


1878.72 


163.2 


2.64 


Cin 


2 n 



/J53. 

R.A. 19*" 29° 49' 
Decl. + II** 11' 



// 



1891.709 


248.3 


1.52 8.8 . . 9.5 36 


.711 


249.6 


1.35 9.0 . . 10.5 36 


•731 


250.9 


1.42 8.7 . . 9.2 36 



1891.72 249.6 1.43 8.8 . . 9.7 

2 2543. 

R. A. 19" 30"° 20' ) 
Decl. + 5' 45' \ 

o // 

154.4 12.74 6.5 . . 10.8 

155.2 12.57 ^-O . . 9.0 
155.0 12.51 7.5 . . 9.5 



I89I.4I9 

•485 
.487 



/^761. 



1889.42 198.2 2.45 7.7 . . 10.2 

The following are all the measures: 



1879.68 
1886.71 



// 



197.4 
198.7 



2.55 



Pol 



/^249. 

R.A. 19' 32" 13'^ 
Decl. + o' 4 i 



1891.709 
.711 

•731 



// 



136.3 ^•36 7^3 
139.1 1.09 7.3 

136.9 1.25 7.5 



9.0 

9-5 
9.5 



1891.72 137.4 1.23 7.4 



/?1131. ^'Oygni. 

R.A. 19' 33° 13" 
Decl. + 49' 56' 



93 



1892.383 47.0 



3-79 



36 
36 

12 



1891.46 154.9 12.61 6.5 . . 9.8 

Very little change since Struvk. 





R.A. 19*' 31" 
Decl. — 39' 


45- 1 
42'! 






1889.392 


u 

197.6 2.42 


8.0 . 


• 
. 1 0.0 


12 


•430 


199.6 2.52 


7-5 • 


. 10.5 


12 


.438 


197.3 2.40 


7^5 • 


. 1 0.0 


12 



3n 
I n 



36 
36 
36 



14^5 36 



The companion has the same proper motion as 
the large star, and the two certainly form a phys- 
ical pair. The first measures will be found in the 
list of new pairs. 
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Discovered by Hough at Chicago. He makes 
the components equal, and gives: 



// 



1885.25 155.4 0^54 8.5 .. . 8.5 2 n 



/? 158. 



R.A. 21^ i"*37' 
Decl. + 47* 19' 



// 



p 836. 

R.A. 21** 2^27" 
Decl. + 47* 54' 

A and B. 



1888.885 



190.2 


0.70 


9-5 •- 


. •9^5 


12 


1889.422 


194.2 


0.66 


9.0 . . 


. . 9.0 


36 


•433 


190. 1 


0.60 


9.0 . . 


. . 9.0 


36 


•436 


i9i^3 


0.58 


9.0 . . 


. . 9.0 


36 


1889.29 


191.4 


0.63 


9.1 .. 


. . 9.1 





C and D. 



1888.885 
1889.422 

•433 
•436 



// 



241.7 
65.0 
66.7 
66.5 



. . . lO.O . . 

1.28 lO.O . . II.O 

1.26 10.5 . . 1 1.5 

1.27 lO.O . . II.O 



12 
36 
36 
36 



1889.29 65.0 1.27 10.2 . . 1 1.2 



AB and C. 



1888.885 


220.1 27.13 


36 


1889.422 


219.7 27.46 


36 


•433 


219.2 27.64 


36 


•436 


218.8 27.59 


36 


i88q.2q 


2IQ.4 27.4S 


. 



The duplicity of C was suspected at the time 
of finding the other pair: 



1891.562 
•575 
1891.57 


314.I 10.77 8.0 . . II.O 

3 14. 1 10.92 8.0 . . 1 1.5 
314.1 10.84 8.0 . . 1 1.2 

/J680. 


36 
36 


1881.63 


// 
191.4 0.62 

Y Equulei. 

R.A. 21*^ 4" 30' 
Decl. + 9^ 39' 

A and B. 


\ 




3n 




R.A. 21*^ i-53"> 
Decl. + 53' 10' S 




1888.813 
.821 


// 
276.0 2.37 

274.3 1.90 






36 
12 




A and B. 

e // 
307.6 0.65 8.5 .. . 9.0 

31 1.9 0.74 8.7 . . .9.7 

310.7 0.53 8.1 ... 8.8 


12 
12 
36 


•835 


275.9 2.14 


. . 




12 


1891.644 

•649 
.671 


1888.82 

1888.813 
.821 


275.4 2.14 
A and C. 

8'!9 43.26 
1 1.2 43.41 






36 
12 


1891.65 


310. 1 0.64 8.4 ... 9.2 






A and C. 

e // 




•835 


7-6 43-31 


. . 




12 




1888.82 


9-2 43-33 


. a 






1891.655 
.671 


32.9 23.35 . . 10.7 
32.7 23.27 


36 
36 


Close star discovered by Knott. Aj 
fixed. 

1867.50 276.8 2.13 Knott. 


)parently 


1891.66 


32.8 23.31 . . 10.7 







Ho 283. 

R.A. 21^ 6°* 14" 
Decl. + 35* 49' 

1890.649 Cannot see large star 36 

double. Good night. 
.652 No close star seen. 36 

Described by Hough, 178° zh :o".8± :6.8, 12. 
As there is a distant companion, there is no doubt 
of the identity of the star examined here. 





/? 159. 






R.A. 21*^ 6"2i'> 
Decl. +47' 12' i 




• 


A and B. 




1889.526 

•531 

•534 


317.3 1. 19 7.0 . 
315.2 1.42 7.3 . 
317.5 1.22 7.0 . 


. lo.o 12 
. 9.0 36 
. lo.o 36 



1889.53 316.7 1.28 7.1 



9-7 
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/?838. 

R.A. 21** 14" 51' 
Decl. + 2" 37' 



// 



1891.854 


99.8 


1.32 


8.3 .. . 9.0 36 


.856 


92.3 


1.26 


8.5 .. . 9.2 12 


.859 


98.0 


1.44 


8.1 . . .93 36 



1891.85 96.7 1.34 8.3... 9.2 
Slow motion in angle. 

O^ 435. 

R.A. 21*" 15" 19' 
Decl. + 2' 23' 

o // 

1891.854 212.9 0.58 8.2 
.856 210.9 0-72 8.5 
.859 210.4 0.66 8.5 

1891.85 2 1 1.4 0.65 8.4 

No material change. 



.8.3 


36 


.8.6 


12 


.8.6 


36 



.8.5 



/? 766. ^ Microscopii. 

R.A. 21'* 16" 49" 
Decl. — 41° 31' 



// 



1889.430 307.1 1.06 5.0 . . . 7.0 12 



/^164. 



R.A. 21^ 19" 13' 
Decl. + 8' 52' 





A and B. 








1890.675 


241-3 


II 
0.50 


7.0 . 


. .7.3 


36 


.681 


239-5 


0.51 


7.8 . 


. . 8.0 


36 


.709 


239.9 


0.49 


8.0 . 


. .8.1 


36 



1890.69 240.2 0.50 7.6 . . . 7.8 
A and C (= 2 2793). 



II 



1890.675 


241.4 27.00 


... 8.5 36 


.681 


241.4 27.00 


. . . 9.0 36 


.709 


241.6 26.97 


... 8.7 36 



1890.69 241.5 26.99 ... 8.7 

The close pair was discovered with the 6-inch, 
1873. No sensible change in the -2" companion, 
and very little, if any, in the other since it has 
been observed. 



1875.46 241.6 



II 
0-57 



De 



4n 



/?369. 

R.A. 21** 22" 31' 

Decl. + 52* 14' 



II 



1891.502 


31.6 16.01 7.2 . 


. ii.o 36 


.504 


32.2 16.40 7.7 . 


. II.O 36 


.518 


32.0 16.38 7.0 . 


. 12.0 36 



1891.50 31.9 16.26 7.3 . . 1 1.3 

There is a 14-m star a little farther than the 
companion measured, in the direction of 336**. 

/?72. 





R. A. 21'' 23- 43' J 
Decl. - 5- 55' i 




1890.675 


a // 
40.3 1.90 8.3 . . 


. 8.7 36 


.678 


44.5 1.87 8.3 . . 


. 9.0 36 


.681 


41.8 1.76 8.3 . . 


. 9.0 36 



1890.68 



42.2 1.84 8.3 .. . 8.9 



No sensible change. 

This pair and the next are in a low power 
field with § Aquarii, 



II 



1878.17 43.1 1.90 



/?684. 



/? 



2 n 





R.A. 21*' 23" 
Decl. — 5* 


53' 1 
57'! 




1890.675 
.678 
.681 


// 
128.1 1.20 

125.0 1. 13 

127. 1 1.03 


8.7 . . 
8.5 . . 

0.0 . • 


. 9.0 36 
.8.7 36 
. 9.0 36 



1890.68 126.7 I- 12 8.7 ... 8.9 

Perhaps some angular motion: 

1878.62 133.9 I. II ft in 



/? 1212. 24 Aquarii. 

R.A. 21** 33" 20' 
Decl. — o' 36' 

A and B. 



I89I.73I 


e 
261.7 


II 
0.67 


6.5 . . 


. . 7.0 


36 


.750 


259.2 


0.58 


6.0 . . 


. . 7.0 


36 


.766 


261.5 


0.52 


6.0 . . 


. . 7.0 


36 


.772 


261.7 


0.43 


6.8 .. 


7-5 


36 


1891.75 


261.0 


0-55 


6.3 . 


..7.1 
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1891.627 



/?768. 

R.A. 2 1*' 48" 33' J 
Decl. — 37** 52' \ 

No certain elongation with 
the 12-inch. Good seeing. 



/?75. 





R. A. 2 1** 49"* 
Decl. + 10° 


4o'| 
19'! 




1891.709 


// 
38.4 1. 19 


8.2 . . 


. 8.3 36 


•733 


39.6 I.I I 


8.0 . . 


. 8.2 36 


•750 


39-4 I-I5 


8.2 . . 


. 8.3 36 



1891.73 39.1 1. 15 8.1 . . 

The angle is increasing. 

/3 275. 



• 8.3 





R.A. 2i'^53° 
Decl. + 60" 


38- 1 
43' i 




1890.675 
.687 
.689 


// 
2.6 0.44 

' 6.7 0.38 

2.1 0.34 


7.7. . 

7^5 • • 
7-5 • • 


. 8.0 36 

. 7-6 36 
. 8.0 36 



1890.68 3.8 0.39 7.6 .. . 7.8 

The only other measures are: 



'/ 



1876.04 


2.7 


0.28 


A 


2 n 


1888.86 


5.4 


035 -^- 


Sp 


4n 



)^ 276. V Piscis Austrini. 





R. A. 21'^ 53" 
Decl.— 29'' 


%\ 




1888.731 


116*3 


11 
1.04 


5-0 • • 5/^ 


12 


.782 


1 19.7 


• • • 


6.0 . . 6.2 


12 


.793 


1 18.7 


1.98 


• • 


12 


•796 


1193 


1.80 


• • 


12 


1888.78 


118.5 


1.61 


• • 





Very little if any change. 



fi 694. Lacertae 4. 





R.A. 21^57" 
Decl. + 43° 


6" J 
54' 1 




891.709 

.711 
•731 


358^5 070 
359.6 0.58 
357.4 0.65 


6.7 . . 

6.8 . . 
6.5 . . 


. 9.0 36 
. 8.0 36 
. 7-8 36 



The large telescope shows two distant com- 
panions, the first a 13-m star, 24''. i distant in the 
direction of 328\i; and the other 13.5-m, 27."! 
distant in the direction of 277'*.3. 

/^695. 





R.A. 21'* 58" 
•Decl. + 60*' 


33" 1 


. 


1891.709 


// 
146.0 2.96 


8.3 . 


. ii.o 36 


.711 


147.0 3.06 


8.4 . 


. II.O 36 


.728 


144.5 2.71 


8.2 . 


. 10.5 36 



1891.71 145.8 2.91 8.3 . . 10.8 



ti 474. 





R. A. 22*^ I" 


2') 






Decl. + 60** 


25' i 




1891.709 


// 
345.2 16.26 


8.0 . 


. 12.0 36 


.711 


345.6 16.45 


8.3 . 


. 12.0 36 


.728 


345.9 16.55 


8.0 . 


. 1 1.5 36 



1891.71 346.6 16.42 8.1 . . 11.8 



/? 697. 19 Oephei. 



R. A. 22** I" 27' 
Decl. + 6i' 42' 



It 



1891.709 


94.0 19.96 


5.5 . 


. 1 1.5 36 


.711 


94.1 20.07 


6.0 . 


. 1 1.5 36 


.728 


95.2 19.66 


5^5 . 


. 11.5 36 



1891.72 358.5 0.64 6.7 .. . 8.3 



I89I.7I 



94.4 19.80 5.7 . . II.5 



/5 990. 





R. A. 22*^ I" 


32'? 
30' i 






Decl. + 62** 




1891.709 


i23*!6 0.53 


8.5 . 


. lO.O 36 


.711 


124.6 0.48 


8.5 . 


. 10.5 36 


•731 


126.6 0.49 


8.4 . 


. 9.0 36 



1891.72 124.9 0.50 8.5 . . 9.8 



Leavenworth. 





R.A. 22*" 4- 
Decl. — 11" 


40' 1 




1890.802 
.824 
.840 


// 
164.6 0.93 

161. 2 0.80 

166.3 082 


9.2 . . 
8.7 . . 
9.0 . . 


• 9.3 36 
. 8.9 36 

.91 36 



1890.82 164.0 0.85 9.0 . . . 9.0 
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Discovered by Leavbnworth at the McCor- 
MiCE Observatory. This star is SD. — 11 '.5 771. 



// 



1886.79 164.6 0.93 



/J375. 



R. A. 22*" 4" 29' 
Decl. +50" 11' 



1891.709 
•731 



// 



/?769. 



1891.85 351.6 0.91 7.4 .. . 8.1 



/? 698. 



R.A. 22*" 5" 55' 
Decl. + 6" 18' 



1891.633 
.636 



// 



338.0 10.64 6.7 
337.8 10.46 7.0 



yJ475. 

R.A. 22*" 6" 15" 
Decl. — 8** 36' 



// 



II.O 
II.O 



1890.649 

•655 
•675 



2 n 



305.9 0.88 8.5 . . 


• • 9-5 36 


307.9 0.89 8.5 . 


. . 9.0 36 



1891.72 306.9 0.88 8.5 . . . 9.2 





R. A. 22*^ 4"^ 
Decl. —35° 


i"i 




1891.854 

.856 
•859 


350°o 0.93 
353^2 0.97 
351^7 0.83 


7-3 • • 

8.0 . . 

7.0 . . 


• 7-3 36 
.8.5 12 

. 8.5 36 



36 
36 



1891.63 337.9 10.55 6.8 . . II.O 



189] 


.826 


228.2 


1.60 


7.8 . 


. 11.5 


36 




.845 


226.8 


1.44 


7-5 • 


. 10.5 


36 




•854 

.84 


230.0 


1.50 


7.6 . 


• 9-3 


36 


189] 


228.3 


1.51 


7.6 . 


. 10.4 








^o290 


• 







R.A. 22** 6"44*> 
Decl. + 57" 21' i 

A and B. 

No suspicion of Ho.'s 36 

star. 
Nothing seen. Magnifi- 12 

cent seeing. 
No trace of any close 36 

star. 



As a wide pair this star is P 436. In 1889 
Hough measured an" star at a distance of 0.^53 
from A in the direction of 2o8°.5. There is no 
trace of any such star now. 

/J699. 

R. A. 22** 7" 45' 
Decl. + f i 



1891.709 


// 
184.3 2.44 8.2 . . 1 1.5 


36 


•731 


184.3 2.38 8.0 . . 12.0 


36 


•733 


186.7 2.47 8.0 . . 12.5 


36 


1891.72 


185. 1 2.43 8.1 . . 12.0 

:^ 2578. 

R.A. 22** 8"3i'> 
Decl. + f 23' \ 




1891.711 


/' 
124.4 1-38 


36 


•733 


127.6 1.34 


36 


1891.72 


126.0 1.36 

2 2881. 





R. A. 22^ 9° 6' 
Decl. + 28' 59' 



1890.499 
.518 

•523 



// 



100.4 1.58 8.0 
99.7 1.64 8.0 



.8.5 
.8.3 



99.5 1.63 8.3 .. . 8.5 



36 
36 
36 



1890.51 99.9 1.62 8.1 . . .8.4 

The change in this pair is very slow. The 
distance is about the same as it was in 1830, but 
the angle is ii** less. 



ft 371. 





R.A. 22^ Il'°22'> 






Decl. +54' 4'i 






A and B. 




1891.534 


'/ 
66.0 64.24 8.0 . 


12 


•537 


65.8 63.75 8.0 . 


36 


.540 


66.0 63.64 8.0 . 


36 


1891.54 


65.9 63.88 8.0 . 
B and C. 


• 


1891.534 


30i!8 7.35 11.5 . 


. 12.5 12 


•537 


302.8 6.80 10.5 . 


. II.O 36 


.540 


303.9 6.90 10.7 . 


. 10.9 36 



1891.54 302.8 7.02 10.6 . . 1 1.5 
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The large telescope shows six or eight stars 
nearer A than BC. Two of them form a faint 
pair, with distance a little less than BC, and 
i6".5 from A in the direction of 263'. 

/5 379. 



R. A. 22** 16" o* ) 

I>ecl. + 53' 13 S 



It 



1891.644 


335-3 


0.92 


8.5 


.652 


333-0 


1.07 


8.4 


•655 


332.9 


1.08 


8.2 



8.7 
8.7 

8.5 



12 

36 
36 



1891.65 333.7 1.02 8.4 

No sensible change since 1877. 



8.6 



/J172. SlAquariL 

R.A. 22** 17" 52' 
Decl. — 5* 27' 



1891.578 

•594 
•597 



ti 



1 1.5 0.72 5.5 

133 069 5-8 
1 1.5 0.64 5.5 



5-5 
6.0 

5.6 



36 
36 
36 



1891.59 12. 1 0.68 5.6... 6.0 

Certainly a binary, but the motion is slow. 



/?290. 34Pegasi. 





R.A. 22** 20" 30'^ 
Decl. + 3- 47' S 






. 1889.589 

•633 
•673 


218.6 2.85 6.0 . 

218.7 2.59 6.0 . 
218.7 2.70 5.5 . 


. 12.0 
. 11.5 
. 11.5 


36 
36 
36 


1889.63 


218.7 2.71 5.8 . 


. 11.7 




Apparently unchanged: 






1878.49 


• // 
218.9 2.62 

/?291. 

R.A. 22** 21" 39'} 
Decl. + 3' 55' i 


/? 


511 


1889.589 

•633 
•673 


165.0 0.40 8.0 . 
170.3 0.49 8.5 . 

167.3 0-49 8.6 . 


. .8.5 
. .8.7 
. . 0.0 


36 
36 
36 



1889.63 167.5 0.46 8.4 .. . 8.7 
The following are the earlier measures: 



1875.82 
1878.64 
1880.08 



157.8 
160.0 

165.5 



// 



0.32 
0.42 
0.50 



A 

ft 
ft 



4n 

1 n 

2 n 



1888.675 

•796 
.832 

1888.77 



/?174. 

R. A. 22"^ 22" 58" ) 

Decl. — 10' 17' 5 

289.7 8.05 8.0 . . 10.5 12 
293.2 9.08 8.5 . . 10.5 12 
292.1 8.73 8.5 . . II.O 12 



291.7 8.62 8.3 . . 10.7 

Dembowski made the distance 7''.38 in 1876, 
but later measures at Chicago and Cincinnati 
indicate substantially the value given above. 

>?844. 

R.A. 22*" 23" 32* 
Decl. + 5' 2 

B and C. 



u 



1891.859 316.3 3.26 9.5 . . 10.5 

.862 316.0 3.33 IO.O..II.2 



36 
36 



1891.86 316.I 3.30 9.7 . . 10.8 



1891.859 
.862 



A and B. 

34.6 98.44 8.0 . 
34.1 98.05 8.2 . 



36 
36 



1891.86 34.3 98.25 8.1 . . 

No change in either component. 

2 2912. 37 Pegasi. 





R. A. 22^ 23- 54' \ 
Decl. + 3- 49' i 


1889.589 


Single with 36-inch. 


1890.526 
.610 


e II 

343.8 O.I db 36 
350.1 less than 0.1 36 


1890.56 


347-0 


1891.542 

•597 


Round with 1,500. 

Possibly a slight vertical 

elongation with 1,500, but 

uncertain. 


•785 


Elongation, if any, is very 
slight and uncertain with 
1,900. Perfect seeing. 



At the time of the single observation in 1889, 
this star could not have been really single, as 
appears from later obser\'ations; therefore, the 
angle in 1890 should be i67'*.o. It was very 
carefully examined in 1891. (See Astronomy 
and Astro- Physics^ Sept., 1893.) 
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P 703. a Lacert€Le. 



R. A. 22* 26" 20' 
Decl. + 49° 49' 



1888.706 
.709 
.711 



// 



297.6 31.75 
297.6 31.41 

298.1 31.61 



13.0 

11.5 
12.0 



/? 



/?770. 



1891.88 352.8 1.36 8.2 . . 12.3 
No other measures. 

/?381. 



R. A. 22^ 27" 22' 

Decl. + 32' 47' 



1891.644 

.649 
.652 



// 



/?77. 

R.A. 22^ 27°* 51' 
Decl. — 2" 24' 

A and B. 



1888.731 

.733 
.782 



// 



213.5 
213.0 

213.3 



2.70 
2.96 
2.64 



8.2 
8.5 



..8.5 
. .8.7 
. . 9.0 



1888.75 213.3 2.77 8.5... 8.7 



A and C. 



1888.731 

.733 

.782 



// 



226.4 28.28 
224.7 29.24 
225.7 28.87 



1888.75 225.6 28.80 
Probably without change. 



. . II.O 



12 

12 
12 



1888.71 297.8 31.59 . . 12.2 

The only other measures are: 

• // 

1878.02 298.8 30.16 



2 n 





R. A. 22^ 27"" 47' ) 
Decl. — 23" 13' \ 




1891.876 

.882 

.893 


351^3 149 8.5 . 
358.1 1.24 8.0 . 
349.0 1.35 8.0 . 


. 13.0 12 
. 12.0 12 
. 12.0 36 



234.8 


1.39 


8.7 . 


. 1 0.0 


12 


229.5 


1.42 


8.3 . 


. 1 0.0 


12 


233.7 


1.52 


8.5 . 


. 9.7 


36 



1891.65 232.7 1.44 8.5 . . 9.9 



12 
12 
12 



. . II.O 12 
. . 10.8 12 
. . II.5 12 



/?706. 

R.A. 22^ 28" 21' 
Decl. + 67' 41' 



A and B. 



1891.876 
.882 



11.8 
1 1.9 



It 
2.18 

2.43 



8.0 . . 12.5 12 
8.3 . . 13.0 12 



1891.88 



11.8 2.30 8.1 . . 12.7 
A and C. 



II 



1891.876 253.0 30.00 
.882 252.8 29.91 



. 11.5 
. 12.0 



1891.88 252.9 29.95 



11.7 



/J771. (T'Gruis. 



1891.87 263.1 2.46 6.7 . 
No other measures. 



13.0 



ft4:Q0. 



1891.56 63.5 0.80 
No material change. 



8.9 . . . 9.2 



/?710. 

R. A. 22** 36" 56' 
Decl. + 29'' 5' 



1891.731 
.785 



// 



12 
12 





R. A. 22** 29" 
Decl. — 41' 


13' i 




1891.856 

•873 

.876 


// 
263.4 2.60 

262.6 2.39 

263.4 2.40 


6.0 . 
7.0 . 
7.0 . 


. 13.0 12 
. 13.0 12 
. 13.0 12 







R.A. 


22' 35" 


18') 










Decl. 


+ 4' 


6'i 






189] 


t.542 


63°.o 


0^83 


9.0 . . 


.9.2 


36 




.562 


63.6 


0.70 


0.0 . . 


. 9.2 


36 




.578 


64.0 


0.86 


0.0 . • 


.9.1 


36 



233.8 0.37 8.2 .. . 8.4 36 
236.8 0.41 8.5 .. . 8.6 36 



1891.76 235.3 0.39 8.3 .. . 8.5 

Difl&cult pair near /; Pegasi, The distance is 
diminishing. 
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/J711. 

R. A. 22" 39" 29' ) 
Decl. + 10* 34' \ 



1891.862 




57.1 


0.86 


9.0 . 


. lO.O 36 


.893 


54-1 


0.87 


9.0 . 


. lO.O 36 


•903 


54-6 


0.77 


9.0 . 


• 9.7 36 



1891.88 55.3 0.83 9.0 . . 9.9 

This pair appears to have retrograde motion. 

fi 451. 15 Lacertae. 

R. A. 22** 46" 37" 
Decl. + 42** 40' 

e // 



1888.706 


129.3 29.25 


5.0 . 


. 12.0 


12 


.709 


128.4 28.89 


. 


. 12.0 


12 


.711 


127.8 30.65 


* 


. 12.0 


12 


1888.71 


128.5 29.60 


• 


. 12.0 




No other measures. 









0:S482. B.A.O. 7990. 

R. A. 22*" 47- 55' 
Decl. + 82' 31' 



// 



1889.293 


32.8 


3-64 


5.0 . 


. ii.o 36 


.312 


38.3 


323 


• 


. 10.5 36 


•323 


36.5 


3-34 


5-5 • 


. 10.5 36 



1889.31 35.9 

Very little change, 
previous measures: 



3.40 5.2 . . 10.7 

The following are all the 



1850.59 
1866.61 



II 



30.2 
330 



346 
3-71 



0:2 
A 



6n 
3n 



/?382. B.A.O. 7983. 

R. A. 22^ 48" i8' 
Decl. + 44' i 

A and B. 



// 



1889.523 215.8 0.94 7.5... 9.0 
.526 2i6.i 1.08 7.0 .. . 9.0 
.534 220.9 0.94 7.3 .. . 8.5 



12 
12 

36 



1889.53 217.6 0.98 7.3 .. . 8.8 
AandC (=/f 1828). 



// 



1889.526 353.9 26.99 
•534 353-6 26.86 



10.5 
9-5 



12 
36 



1889.53 353-7 26.92 



. . lO.O 



Some evidence of motion in the close pair: 



// 



1876.39 


205.7 


1.07 


De 


7n 


1881.70 


2 10. 1 


1.09 


/? 


3n 



/?847. 

R. A. 22** 48" 45' 
Decl. + 19" 42' 



II 



1891.882 35.5 6.41 8.6 . 
Apparently fixed. 

/?383. 

R. A.*22*' 49" 57' 
Decl. + 8" 49' 



10.7 12 







A and B. 








189] 


[.788 


ii6!5 


II 
2.46 


8.0 . 


. 13.0 


36 




.804 


120.0 


2.54 


8.0 . 


. 12.0 


36 




.810 


1 19.6 


2.74 


8.0. 


. 13.0 


36 



1891.80 1 18.7 2.58 8.0 . . 12.7 



A and C. 



1891.788 
.804 
.810 



// 



237-7 15-07 
239-6 15-76 
239.8 15.46 



. 12.0 
. 11.7 

• 13-5 



1891.80 239.0 15.43 



. 12.8 



/? 772. <y Piscis Australis. 



R.A. 22*49" i8'^ 
Decl. — 33" 1 1' \ 



1891.882 
.884 

.893 



// 



2 2959. 

R. A. 22' 50" 55* 
Decl. — 3° 53' 



36 
36 
36 



237-5 


4.91 


5.0 . 


. 12.0 12 


239-5 


4.72 


5.0. 


. 1 1.5 36 


242.2 


4-70 


5.0 . 


. 1 1.8 36 



1891.88 239.7 4.78 5.0 . . 1 1.8 



I89I.8I5 
.824 
.826 


A and B. 

• // 
103.6 13.17 7.0 . . 10.8 12 

103.2 13.42 7.8 . . 36 

103.0 13.34 8.0 . . 10.5 36 


1891.82 


103.3 13.31 7.6 . . 
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A and C. 



1891.562 83.7 

•575 84^7 
.578 84.4 



22.06 
22.C7 
22.36 



12.0 
12.0 
1 1.8 



1891.57 84.3 
No other measures. 



22.16 



1 1.9 



/?180. 

R.A. 23*^ 2" 9'^ 
Decl. + 60'' 11' J 



1890.65 106.6 34.43 
The prior measures are: 



9.4 



1875.08 
1875-54 



II 



176.8 0.57 
106.3 3430 

/^385. 

R.A. 23*^ 4*31'^ 
Decl. + 3i"5o'i 



A 
A 



1890.68 130.4 0.46 7.6 .. .8.1 
ABandC (=/f 5532). 



// 



36 
36 
36 





A and B. 








1890.633 


175^2 o'.63 


8.0 . . 


.9.2 


36 


.652 


175.2 0.62 


8.0 . . 


•9-5 


36 


•673 


1753 0.62 


8.0 . . 


. 9.0 


36 


1890.65 


175.2 0.62 
A and C. 


8.0 . . 

» 


. 9.2 




1890.633 


1067 34'.25 


• • 


•9-3 


36 


.652 


106.5 34^45 


• • 


•9-5 


36 


•673 


106.5 34-59 


• • 


•9-5 


36 



4n 
2 n 





A and B. 








1890.673 


128*9 


11 
0.50 


7.7 . . 


..8.5 


36 


.687 


130.2 


0.46 


7-5 • 


. . 7.8 


36 


.689 


132.0 


0.43 


7-5 • 


. .8.0 


36 



1 890.673 


77.2 58.09 


. . . 9.0 


36 


.687 


77^3 57-83 


. . . 8.3 


36 


.689 


77.4 58.16 


. . . 9.0 


36 


1890.68 


77-3 58.03 


. . .o.o 




has no measures of the distant star. 




1876.40 


135.8 042 


J 


7n 


1885.46 


143.2 0.41 


En 


411 


1876.72 


77-1 58.05 


A 


2 n 



/J 715. Aquarii290. 

R.A. 23» 8- 25'^ 
Decl. — II* 20' \ 



«/ 



1 890.630 


2558 3-56 


6.8 . 


. 1 1.7 36 


.652 


257^8 358 


6.5 . 


. 12.0 36 


.660 


2572 3-35 


6.5 . 


. 1 1.5 36 



1890.65 256.9 3.50 6.6 . . 11.7 

The Cincinnati observers in 1877 measured 
the large star as a close pair, i*.5 :o."32. This 
was carefully looked for with the 36-inch in 
making the above measures, and there was no 
trace of any elongation at any time. There 
seems to be no change in the measured star: 



// 



1878.29 256.0 3.35 

/*716. 



/? 



411 





R. A. 23^ 9- 15- ) 
Decl. - 9^ 43' \ 




1891.862 


// 
204.2 1.95 9.5 . . 9.8 


36 


.884 


205.0 1.83 9.0 . . 9.7 


36 


•903 


203.0 1.58 9.5 . . 10.5 


36 


1891.88 


204.1 1.79 9.3 . . lO.O 




/J1220. ^'^Aquarii. 






R.A. 23-^ 9"35'| 
Decl. — 9' 44' i 






B and C. 





1891.542 


89.3 


0.25 


9.2 . 


.9.2 


36 


•575 


1 00.0 


0.17 


9^5 • 


•95 


36 


•578 


91.0 


0.21 


9.7. 


•97 


36 


.600 


277.0 


0.24 


9.7.. 


.9.8 


36 


i89i^57 


94-3 


0.22 


9^5 • • 


•95 





At the time of the last measure the seeing was 
exceptionally fine,* and the smaller star was 
placed on the preceding side, and therefore 
the mean result should perhaps be 274'.3. It is 
a difficult pair at all times. 

A and D. 



// 



1891.884 


274.6 68.59 


. . II.O 


36 


•903 


274.7 68.31 


. . 12.0 


36 


1891.89 


274.6 68.45 
BC and E. 


. . 1 1.5 




1891.884 


11 
16.0 19.32 


. . 12.0 


36 


•903 


17.5 19.19 


. . 130 


36 



1891.89 16.7 19.25 



12.5 
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/?992. 

R. A. 23*' 10" 48' 
Decl. + 63' 29' 



1890.630 

•633 
.652 



tt 



162.0 0.31 8.3 . , 


. . 8.3 36 


163.2 0.37 8.3 . , 


. . 8.3 36 


159.2 0.34 8.0 . . 


. . 8.2 36 



1890.64 161.5 0.34 8.2 . . . 8.3 
The only other measures are: 



1880.59 170.5 



It 
0.41 



fi 



50 



/S 182. 

R. A. 23" 10° 54" )■ 
Decl. — 14° 27' j 



// 



1891.578 


51. 1 0.52 8.3... 8.3 36 


•594 


47.5 0.72 8.3 .. . 8.5 36 


•597 


47.7 0.66 8.3 .. . 8.3 36 



1891.59 48.8 0.63 8.3 .. . 8.4 

This small star has a large proper motion, 
i".30i in the direction of 201 '.4, and is therefore 
a binary. By virtue of this motion it has passed 
over 23".4 since it was discovered, while the 
components have remained nearly fixed relatively. 

/?79. 



R.A. 23** 11" 24* 
Decl. — 2° 10' 



1891.490 
.562 

•575 



// 



944 
94-5 
95-0 



0.94 
0.85 
0.84 



8.0 . 
8.0 . 
8.0 . 



. 9.0 
.8.4 
.8.4 



36 
36 
36 



1891.54 94.6 0.88 8.0 .. . 8.6 

To this star is assigned a proper motion of 
o".2i2 in the direction of 1 19^.7, and this is com- 
mon to both stars. The position-angle is slowly 
diminishing. 

/? 7 1 7 . 8 Andromedae. 



R.A. 23** 12" II*) 
Decl. + 48** 22' i 



$1 



1891.788 


162.9 7.29 


5-5 • 


. 12.0 36 


.824 


162.3 7.23 


5-5 • 


• 13-0 36 


.826 


I60.I 7.78 


5.0 . 


. 13.0 36 



I89I.8I I6I.8 7.43 5.3 . . 12.7 

No change since 1878. 
18 



/J 80. 





R. A. 23** 12" 
Decl. + 4* 


42- f 
45' i 




1888.675 

.711 
.714 

•731 


321.6 
319.0 

3i8^i 
3194 


0.94 
0.99 
0.83 
0.92 


8.5 . . . 9.0 
8.0 . . . 9.0 
8,0 .. . 8.7 
0.3 • • . 0.0 


12 
12 
12 
12 


1888.71 


3195 


0.92 


8.2 .. . 8.9 




1891.562 

•575 
.578 


324^5 

321.4 
321.6 


0.66 
0.66 
0.76 


8.0 .. . 8.5 

8.0 . . . 8.7 
8.0 . . . 8.5 


36 
36 
36 


i8qi.';7 


.^22.S 


o.6q 


8.0 . . . 8.6 





Argelander gave the proper motion of this 
star o".558 in the direction of IOI^5. From a 
comparison of the above measures with the 
earlier observations, it is evident that it is a 
physical pair: 



u 



1875.80 


300.4 


1.07 


J 


4n 


1881.69 


312.2 


0.91 


/? 


3n 



Ho 199. 95 Aquarii. 

R.A. 23^ i2"43'> 
Decl. — 10" 16' j 



1888.714 


223.3 


I-3I 


4.0 . . II .0 


12 


.717 


226.0 


I-I3 


.. 11.5 


12 


•736 


219.0 


1. 21 


. . 12.0 


12 


1888.72 


222.8 


1.22 


.. 11.5 




1890.610 


216.9 


I-I5 


5.0 . . 13.0 


36 


.630 


220.3 


I-I3 


.. 11.5 


36 


•633 


• • • • 


1. 16 


. . II.O 


36 


1890.62 


218.6 


I-I5 


. . 11.8 





Hough by a single measure gives: 



1884.85 



/I 



223.5 



I-I5 



I n 



//3184. 





R. A. 23' H" 38- \ 
Decl. — 19° 12' j 




1891.882 


It 
283.6 5.19 8.0 . 


. 10.3 12 


•893 


284.7 5-IO 8-0 . 


. 9.0 36 



1891.88 284.1 5.15 8.1 . . 9.6 
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Hough. 

R. A. 23** 14" 43'^ 
DecL + r 48' S 



B and C. 



// 



-02 

-575 



215.2 
214.0 
215.6 



0.75 II.O 

0.75 II.O 

0.90 lO.O 



. II.5 
. II.3 

. 10.8 



36 
36 
36 



11^1.56 214.9 0.80 10.7 . . 1 1.2 

A and B (= -2 3002). 



II 



1:^1.540 201.3 3.77 7.8 . . 
.562 202.9 3.80 8.0 . . 
.575 202.1 3.83 8.0 . . 



36 
36 
36 



1891.56 202.1 3.80 7.9 . . 

The duplicity of the small star of 2 3002 was 
discovered by Hough with the i8>^-inch. 



>5 278. 

R. A. 23** 15" 2o' > 
DecL + 61' 33 S 



1890.630 

•633 
.652 



u 



174.0 


12.68 


6.5 . 


. 11.5 36 


173-7 


12.62 


6.5 . 


. 1 1.5 36 


1739 


12.69 


6.8 . 


. 12.5 36 



1890.64 173.9 12.66 6.6 . . 1 1.8 
No other measures. 

//718. 64Pegasi 





R. A. 23'* 16- 3' \ 
Decl. + 31- 9) 


1888.711 

.785 
.851 

.859 


93.4 0.51 5.5... 7.0 12 
84.8 0.68 6.0 ... 8.5 12 

81.9 0.92 ... 12 
81.5 0.56 6.0 . . . 8.0 12 


1888.80 


85.4 0.67 5.8 .. . 7.8 


1889.473 

•515 
•523 


85.9 0.70 5.5 . . .9.0 12 
87.3 0.66 6.0 ... 8.5 36 
85-3 0.70 6.0 . . . 9.0 12 


1889.50 


86.2 0.69 5.8 .. . 8.8 


Probably not much change. The only c 
measures are: 


1878.70 
1878.74 
1888.73 


86.9 0.46 ft 3 n 

88.7 0.56 A in 

85.8 0.63 Sp 3 n 



2 3007. 

R. A. 23'* 16- 46" { 
Decl. + 19' 54' \ 

1891.540 A round with 1,500. Good 

seeing. 

Kngelmann thought the principal star was 
elongated. 



Ho 300. 66 PegasL 



1890.652 
1891.660 



R. A. 23*" 17" I' 
DecL + 11' 39' 

Not the least trace of du- 
plicity with 1,900. 

Absolutely round with 1,500. 
Pine definition. 



According to Ho, this is an equal pair, elon- 
gated (1889.85) in the direction of 312".!. I 
could see nothing to indicate this with any 
power on the 36-inch. The conditions were 
favorable. 



/?719. 

R. A. 23** 1 8" 22' 
DecL -I- 13** 49' 



// 



1891.597 


5-4 


1-37 


7.5- • 1 1-5 


36 


.600 


1.8 


1.33 


7-5 .11.5 


36 


.610 


3-5 


I-3I 


7.7.. 1 1.5 


36 



1891.60 3.6 1.34 7.6 . . II.5 

There is an error in the declination of this 
pair in the original catalogue. The correct 
place is given above. Ho 301 is identical with 
this pcdr. 



/J386. B.A.a8173. 

R.A. 23** 21* 12* 
Decl. + 70** i' 



1888.706 
.709 
.711 



tt 



313.6 20.90. 7.0 . 
312.0 20.36 7.0 . 

313.6 20.80 7.5 . . II.O 



"•5 

II.O 



I? 
12 
12 



1888.71 313.1 20.69 7.2 . . 11.2 
The only other measures are: 

A 411 



It 



1876.97 312^ 20.08 



Publications of the lick observatory. 



139 





Ho 200. 






R. A. 23** 24" 19' \ 
Decl. + 85^ 45' ( 




1889.293 


i4o'5 2.35 7.0 . 


. 1 0.0 36 


.312 


143. 1 2.44 6.5 . 


. ii.o 36 


•323 


144. 1 2.36 6.3 . 


. 10.8 36 



1889.31 142.6 2.38 6.6 
The only other measures are: 



10.6 



1885.83 


137-7 1-73 Ho 


2 n 


0:^^496. P XXIII ±00. 






R. A. 23** 24" 29' \ 
Decl. + 57^ 53' S 






A and B. 




1889.578 


e // 

343.5 1.22 6.0 .. II.O 


36 


•533 


339-2 1.39 


12 


.539 


343.6 1.22 6.0 . . 12.0 


36 


1889.58 


342.1 1.28 6.0 . . II. 5 

C and D. 




1889.578 


226.3 1-55 7-5 •••3.5 


36 


.533 


224.9 1.61 


12 


.536 


221.0 1.38 7.5 .. . 3.7 


36 


1889.58 


224.1 1. 51 7.5 .. . 8.6 
A and C. 





// 



1889.583 268.9 75-56 
.586 269.0 75.50 



12 
36 



1889.59 269.0 75.53 

A small star 23i".07 from A, in the direction 
of 207'.6, is a close double. It is given in the 
list of new pairs. 

2 3022. 

R. A. 23** 25" 7' ) 
Decl. + 57- 45' S 



226.4 20.28 8.5 
226.2 20.31 8.8 
226.2 20.49 8.5 



• • • 



8.8 

9-5 
9.0 



36 
12 

36 



1889.578 

•583 
^.586 

1889.58 226.3 20.36 8.6... 9.1 
Without change: 

o // 

1832.15 226.7 20.49 2 2 n 

A tenth magnitude star ii6."88 from A, in the 
direction of i89°.7, is a close double, and will be 
found in the list of new pairs. 





/?774. 






R.A. 23^25" i8*> 
Decl. + 63' 40' \ 




1890.630 

•633 
.652 


5.9 0.46 8.5 . . 
0.6 0.59 8.5 . . 
5.7 0.52 8.0 . . 


. 8.8 36 
. 8.8 36 
. 3.2 36 



1890.64 4.1 0.52 8.3 .. . 8.6 

Discovered with the 6-inch on Mt. Hamilton 
in 1879. The only other measures are: 



1880.58 
1890.93 



6.7 0.51 P 

4-5 0.5 ± Sp 



3" 
I n 



p 720. 72 Pegad3i. 

R. A. 23** 28" o" 
Decl. + 30** 40' 



a 



1889.473 


145.6 


0-34 






12 


•515 


144.9 


0-37 


6.0 . 


. .6.0 


36 


.526 


147.4 


0.47 


6.0 . 


. . 6.0 


36 


1889.50 


146.0 


0.38 


6.0 . 


. . . 6.0 




1890.526 


147.8 


0.32 






36 


•556 


146.9 


0.39 






36 


•564 


1 50. 1 


0.41 






36 


1890.55 


148.3 


0.37 








1891.657 


147-9 


0.31 






36 


•673 


150.8 


0.40 






36 


.692 


149.8 
149-5 


0.28 
0-33 







36 


1891.67 






lis is certa 


inly a b 


inary s 


yster 


n. Tin 


ifol 



ing are some of the measures: 

1878.74 127.7 0-40 

1878.74 128.7 0-37 

1880.01 3II.O 0.41 

1883.40 147.6 0.25 



A 

P 
En 



7n 
I n 
3n 
7n 



>?387. 

R. A. 23** 28" 8' 
Decl. — lo** 22' 



$1 



1891.862 71.3 


5.84 


8.3.. 


. . 8.8 36 


.884 70.4 


5.80 


8.0 . 


. . 9.2 36 


1891.87 70.8 


5-32 


8.1 . 


. . 9.0 


Without change. 









I40 
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/?723. 

R. A. 23" 34- 32' ) 
Decl. — 0° 15' i 



// 



1891.769 


166.8 


3-70 


7.0 . 


. 12.0 36 


.772 


I68.I 


3.62 


7^3 . 


. 11.5 36 


.785 


168.6 


3.66 


7.0 . 


. ii.o 36 



1891.77 167.8 3.66 7.1 . . II.5 
No change since 1878. 



/?724. 





R. A. 23' 34- 46' \ 
Decl. + 7° 18' j 




1891.769 


// 

88.1 0.71 8.5 . . 


. 9.0 36 


.772 


86.6 0.66 8.5 . . 


. 9.0 36 


•785 


87^5 0-55 9-0 • • 


. 9.2 36 



1891.77 87.4 0.64 8.7... 9.1 



/S858. 



R.A. 23''35" i8' 
Decl. + 31° 54' 



A and B. 

o // 

1891.636 269.3 0-69 

.638 268.6 0.62 



8.0 .. . 8.3 

8.0 .. . 8.2 



ABandC (= /? 389). 



1891.636 
_ .638 

1891.64 



// 



52.4 23.37 

51.9 23.12 
«____ 

52.1 23.24 



12.5 
13.0 



12.7 



/? 279. «» Aquarii. 

R. A. 23*' 36-" 30* ) 
Decl. — I5'*i2'i 



1888.698 
.720 

•731 

1888.71 



// 



Probably unchanged. 

1875-79 87"8 5'^8 



36 
36 



1891.64 268.9 065 8.0 .. . 8.2 
The angle is dimini.shing. 



36 

36 



83-2 5-51 5-5 • • II-5 12 

830 5.97 5.0 . . 10.8 12 

83.8 6.10 . . II.O 12 

83.3 5.86 . . II.O 



/y725. 





R. A. 23*' 36- 
Decl. — 12* 


%\ 




1891.884 


2417 4^29 


8.0 . 


. 12.0 36 


.893 


2395 3-84 


8.0 . 


. 13.0 36 


.903 


242.0 4.23 


7.8 . 


. 12.5 36 



1891.89 



241. 1 4.12 7.9 . . 12.5 



A.G.O. 14. 78Pegasi. 

R. A. 23^ 37- 57' 
Decl. + 28** 42' 



// 



1889.468 


196.0 


1-45 5-5 • • lo-o 12 


•473 


i95^3 


1.38 5.0 . . 9.0 12 


.509 


199. 1 


1.50 6.0 . • 1 0.0 36 



1889.48 197.0 1.44 5.5 . . 9.7 
There may be a slight advance in the angle: 



// 



1876.59 


192.0 


145 


A 


4n 


1878.77 


I9I.8 


I.6I 


ft 


2 n 



Barnard. Wj 23\803. 





R. A. 23** 40" 
Decl. + 4° 


53' 
35' 


1889.553 
•556 
•589 


e // 
166.2 0.49 

166.5 0.59 

166.0 0.53 


8.7 
8.6 

8^5 



. 8.7 36 

. 8.6 36 
. 8.5 36 



1889.57 166.2 0.54 8.6 .. . 8.6 

Discovered with the 12-inch by Mr. E. E. 
Barnard. 



4" 



/J727. 

R. A. 23** 41" 25' 
Decl. + 24" 55' 



1891.636 
.638 



// 



315.7 16.84 I'O . . 13.5 

314.8 16.83 7^7 • • 13-5 



36 
36 



1891.64 315.2 16.83 7.3 . . 13.5 

In my Tenth Catalogue, where this pair origi- 
nally appeared, the printed distance should be 
multiplied by two. There is no sensible change 
since the measures of 1878. 
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/»995. 





R.A. 23^41"" 
Decl. + 46' 


35'/ 
10' i 






IS89.468 


u 
244.6 0.91 


6.0 . 


. 10.0 


12 


•473 


242.2 0.99 


6.0 . 


. 9-5 


12 


.509 


243.4 0.89 


6.5 . 


. II.O 


36 


1889.48 


2434 0.93 


6.2 . 


. 10.2 




1891.692 


241.6 0.78 


6.7 . 


. 9.0 


36 


•772 


238.8 0.70 


6.5 . 


. 9.0 


36 


.785 


238.9 0.84 


7.0 . 


. 10.5 


36 



1891.75 239.8 0.77 6.7 . 

The only other measures are: 



9-5 



tt 



1879.61 


242.0 


0.68 


Cin 


I n 


1880.01 


2454 


0.88 


P 


2 n 



p 1013. <J Sculptoris. 

R. A. 23^ 42" 40' ) 
Decl. — 28' 48' \ 



A and B. 



1891.636 
.657 



II 



229.5 
228.3 



3.30 4.5 . . 12.0 36 
3.38 5.0 . . 13.0 36 



1891.64 228.9 3-34 



12.5 



AandC(=//3216). 



It 



1891.636 296.8 73.78 
.657 296.7 74.29 



• • • o«7 
. . . 9.0 



1891.64 296.7 74.03 



/?996. 



.8.8 



R.A. 23^46-3I' 
Decl. + 74- 53' 



// 



1889.51 68.0 5.77 6.4 . . 12.5 

The only other measures are: 



// 



36 
36 



1888.71 1 


65.2 


5-53 


7.0 . . 12.0 


12 


•733 


68.7 


5.16 


7.5 . . 13.0 


12 


•785 


67.4 


5.60 


7.0 . . 12.0 


12 


1888.74 


67.1 


5.43 


7.2 . . 12.0 




1889.512 


70.1 


5.68 


6.8 . . 13.0 


12 


•515 


67.0 


5^94 


6.0 . . 13.0 


36 


.518 


66.9 


570 


6.5 . . 11.5 


36 



1880.64 


64.7 


5.52 


fi 


4n 


1888.74 


67.1 


543 


P 


3n 



The small star evidently has the same proper 
motion as the principal component, Radcl. 6203. 
This, according to Argblandkr, is o".298 in the 
direction of 88°.3. 

/?729. 





R. A. 23'* 49" 
Decl. — 1 8' 


15' J 
26' i 




1891.893 


344^5 ii'!o7 


8jo . 


. 12.0 36 


•903 


345.4 11.38 


8.0 . 


. 1 3-5 36 



1891.89 344-9 11.22 8.0 .. 12.7 



/?280. 





R.A. 23»*5i"'49'| 
Decl. + 56- 43' i 






A and C. 




I89I.79I 


// 
191.3 7.82 . . 12.0 


36 


.804 


188.3 7.98 . . 12.5 


36 


1891.80 


189.8 7.90 . . 12.2 




A and B(- 2 3047). 




1 891.791 


• II 

72.6 0.87 8.2 .. . 8.3 


36 


.804 


73.6 0.98 8.0 .. . 8.4 


36 



1891.80 73.1 0.92 8.1 . . . 8.4 



P 730. 27 Piflcium. 

R. A. 23" 52" 32' 
Decl. — 4* 13' 



// 



1889.553 


267.8 


152 


4^5 • 


. 1 1.0 36 


•556 


266.7 


1-59 


5^5 • 


. 12.5 36 


•594 


267.6 


'•39 


5.0. 


. 10.5 36 



1889.57 267.4 1-50 5.0 . 
For comparison we have: 

e II 

1878.49 265.2 1.49 



II-3 



/? 



5n 



/?732. 

R.A. 23»*54-i8'^ 
Decl. + f 50' i 



1891.862 
.884 



II 



154.0 6.02 8.5 
151.9 5.88 8.5 



95 
95 



36 
36 



1891.87 152.9 5.95 8.5... 9.5 
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1878.96 
1880.56 



1891.594 

•597 
.636 



// 



277.1 
278.0 



61.73 
64.25 



ft 



/?281. 

R. A. 23'* 56- 38- 
Decl. + !*• 28' 

A and B. 

O II 

208.3 1. 19 8.0 
208.5 1-30 8.0 
209.7 1-26 7.7 



1 0.0 
1 0.0 
10.5 



// 



1891.594 334.6 31.95 

•597 334-5 31-73 
.636 334-6 31-77 



I n 
I n 



36 
36 
36 



1891.61 208.8 1.25 7.9 . . 10.2 
AandC (=^^998). 



ii.o 36 
n.8 36 

13-0 36 



1891.61 334.6 31.82 . . 1 1.9 

The angle of the close pair is decreasing. 



^ 3057. 

R. A. 23*' 58- 43" 
Decl. + 57' 52' 



1889-553 
-578 
-589 



II 



120.0 
120.0 



3.62 6.6 
3.70 7.0 



• • • 



8.8 
9.5 



120.2 3.65 6.7 .. . 9.0 



1889.57 120.1 3.66 6.8... 9.1 
The angle should be increased 180°. 



^ 3062. 



1889.57 321. 1 1.45 6.5... 7.5 



36 
36 
36 





R. A. 23*' 59- 
Decl. +57' 


57V 
46' i 




1889.553 


322'.! 1.33 


6.5 . . 


• 75 36 


.578 


321.8 1.46 


6.5 . . 


• 75 36 


•583 


319.5 1-55 


6.6 . . 


• 75 12 
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K 
12 


Star 
Catalogue. 

1,484 


a 1875. 
i*^ 34" 33- 


5 1875. 
62'' o'.7 


Magnitudes. 


Dupl. 


• 

Notes. 




. . 8.1 


> 

• 


13 


1,831 


I 56 


18 


56 


24.6 




. . 9.0 


Dupl, 


4" au.st seq. Com. 9.3. 


14 


2,384 


2 29 


17 


63 


10.3 




..8.9 


Dupl. 


seq. Com. 9.5. 


15 


2,667 


2 50 


23 


56 


22.6 




..8.7 


Dupl. 


• 


16 


2,670 


2 50 


24 


57 


9.6 




. . 7.0 


Dupl. 


I ".5 seq. Com. 9.3. 


17 


2,707 


2 53 


31 


60 


20.8 




. . 9.0 


Dupl. 


3" bor. seq. Com. 9.2. 


18 


2,735 


2 56 


8 


57 


14.6 




. . 9.0 


Dupl, 


2"- 


19 


2,935 


3 12 


31 


57 


39.2 




. . 8.8 


Dupl. 


? 1 


20 


3,028 


3 21 


19 


55 


314 




•9-3 


Dupl 


. aust seq. Com. 9.5. 


21 


3,242 


3 42 


7 


55 


38.3 




.9.1 


Dupl. 


4 . Com. 9.4. 


22 


3,461 


4 7 


47 


60 


31.2 




.9.2 


Dupl. 


3? 


23 


3,573 


4 20 


II 


55 


135 




. 9.2 


Dupl. 


4 . Com. 9.6. 


24 


3,656 


4 28 


16 


56 


40.4 




.9.5 


Dupl. 


3" pr. 


25 


3,815 


4 47 


3 


56 


26.5 




.9.1 


Dupl. 


3"? 


26 


3,992 


5 II 


36 


55 


47-7 




• 9.5 


Dupl. 


pr. Com. 9.5. 


27 


4,160 


5 35 


12 


56 


45-0 




.9.1 


Dupl. 


> • 


28 


4,567 


6 23 


24 


59 


17-3 




.8.5 


Dupl. 


i"? 


29 


4,839 


6 50 


24 


57 


1-3 




• 9-3 


Dupl 


. 6" aust. Com. 9.5. 


30 


5,678 


8 37 


5 


58 


8.9 




.9.2 


Dupl. 


i" seq. 


31 


5.684 


8 38 


36 


63 


39.3 




. 9.4 


Dupl. 


. 6" seq. ' 


32 


5,704 


8 41 


23 


63 


35-1 




.9.2 


Dupl 


. 4" aust. pr. 


33 


6,087 


9 42 





58 


47.1 




. .9.1 


Dupl 


. i". 


34 


6,127 


9 49 





58 


50.2 




•9-3 


Dupl 


. pr. Com. 9.5. 


35 


6,225 


10 


59 


55 


58.9 




.9.2 


Dupl. 


. 9". Com. 10 m. 


36 


6,318 


10 £4 


33 


62 


14.6 




•9.3 


Dupl. 


. seq. Com. 9.7. 


37 


6,530 


10 45 


45 


61 


33-7 




• • 9-4 


Dupl. 


? 


38 


6,801 


II 25 


48 


60 


45-4 


9.2 . 


. .9.2 


Dupl 


. 2". 


39 


6,807 


II 26 


19 


58 


29.7 




. . 9.0 


Dupl. 


10" pr. Com. 9.6. 


40 


6,900 


II 40 





60 


31.6 




. 9.2 


Dupl. 


2" seq. Com. 9.6. 


41 


7,413 


12 57 


19 


57 


5-5 




. 8.8 


Dupl. 


4" seq. Com. 9.5. 


42 


7,633 


13 30 


57 


60 


332 


9-3 • • 


.93 


Dupl 


.3"- 


43 


8,126 


14 44 


40 


62 


40.9 




.9.2 


Dupl. 


3" bor. Com. 9.4. 


44 


9,009 


16 48 


25 


56 


32.4 




.7.9 


Dupl. 


2".5 ? Com. 9.5 ? 1 


45 


9,146 


17 5 


31 


56 


19.7 




..7.8 


Dupl. 


r. 


46 


9,221 


17 17 


37 


58 


39.3 




. 8.9 


Dupl. 


? i".5. 


47 


9,522 


17 51 


39 


64 


15.8 I 


.9.1 


Dupl 




48 


10,935 


1 19 53 


32 


58 


30.7 




.50 


Dupl 


, 2". Com. 8.5. 


49 


11,231 


20 13 


22 


55 


18.7 


9-5 • • 


.95 


Dupl 


• ^"-s- 


50 


11,252 


20 14 


54 


56 


53-7 


• 


..8.3 


Dupl 


4 . Com. 9.2. 


51 


11,614 


20 41 


31 


58 


34-6 




. . 8.6 


Dupl. 


i" bor. Com. 9.3. 


52 


11,640 


20 43 


52 


55 


39.2 




• -94 


Dupl. 


4' . Com. 9.5. 


53 


11,809 


20 56 





55 


27.2 




. . 6.4 


Dupl. 


3" aust. Com. 7.8. 


54 


12,370 


21 33 


38 


58 


26.5 




. . 9.2 


Dupl 


12". Com. 9.5. 


55 


12,567 


21 46 


51 


55 


46.2 




. 9.1 


Dupl 




56 


12,593 


21 48 


27 


61 


31-5 




. . 9.0 


Dupl 


4" aust. seq. Com. 9.5. 


57 


13,018 


22 12 


38 


61 


24.9 




. . 9.0 


Dupl 




58 


13,077 


22 16 


15 


59 


14.6 




.9.1 


Dupl 


> 

• 


59 


13,155 


22 22 


43 


63 


4-9 




. . 8.6 


Dupl 


2". 


60 


13,170 


22 23 


32 


57 


4.3 




.9.1 


Dupl 


12" pr. Com. 9.3. 


61 


13,262 


22 29 


37 


57 


33.8 




•94 


Dupl. 




62 


13,727 


23 


12 


62 


43-3 


9.1 . . 


.9.1 


Dupl. 


5". 


63 


13,901 


23 II 


5 


61 


16.9 




. .6.8 


Dupl 


1 


64 


13,912 


23 12 


I 


55 


1.2 


• 


••9-3 


Dupl 


2 seq. 


65 


14,171 


23 28 


14 


59 


5-4 




. . 9.1 


Dupl. 


pr. Com. 9.4. 


66 


14,208 


23 31 


56 


60 


0.8 




. . 9.2 


Dupl. 


? 

• 


• 67 


14,673 


23 59 


33 


60 


10.3 




. 9.0 


Dupl. 


3" bor. Com. 9.4. 
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The following are the measures of these stars, with the current numbers 
given in the preceding list : 













MBASURBS. 




K. 


1890 + 


P. 


D. 


Magnitudes. 


Notes. 




I 


0.763 


1 
1 

189 .9 


I .70 


9-2 . 


• 9-5 


Measures with 36-inch. 




2 


0.769 


... 


. . • 




• 


Not double. Good seeing. 




3 


0.763 


44.1 


3-43 


9.0. 


. 9.0 


Measures with 36-inch. 




4 


0.763 


192.4 


1.85 


8.5. 


. 9.0 


The 8J^" star p is a close, unequal pair, 
with 36-inch. 


Measures 


5 


0.769 


• • • 


• • • 




• 


Certainly not double. K's descnption 
02 g, I" 38' f and 10' s. 


applies to 


6 


0.780 


• • • 


• • • 




• 


Not double. Good night. 




7 


0.763 


10.4 


3-50 


9-5 - 


- 9-7 


Measures with 36-inch. 




8 


0.769 


• • • 


« • • 




• 


Not double. 




9 


0.780 


• • • 


• • • 




• 


Not double, ft 258 is near. 




10 


0.772 


280.9 


3-35 


9-5 • 


. 10.5 






II 


0.772 


239.1 


1-77 


9-3 - 


• 9-3 






12 


0.747 


3033 


0.63 


7-7- 


- 7-7 


No. 1484 is not double. The pair measured is 
i" 35' p, and i' 54" n. I have assumed that K's 














note belongs to this star (No. 1455). 


Measures 














with 36-inch. 




13 


0.772 


343-5 


' 3-94 


9.2 . 


- 9-5 






14 


0.769 


288.5 


11.66 


9-3 - 


. 1 0.0 






15 


0.747 


109.7 


3-53 


9.0. 


- 9.7 


Measures with 36-inch. 




16 


0.747 


• • . 


... 






Not double. 36-inch. 




17 


0.747 


221.3 


346 


9.0. 


- 9.1 


Measures with 36-inch. 




18 


0.747 


2739 


1. 18 


9.2 . 


- 9-3 


Measures with 36-inch. 




19 


0.769 


• • • 


• • • 






Not double. 




20 


0.769 


2959 


7-44 


9-5- 


. 9.7 






21 


0.769 


278.2 


436 


9.8 . 


. 1 0.0 






22 


0.772 


183-9 


3-39 


9-3 • 


- 9-4 






23 


0.772 


132.0 


4-15 


9.0. 


9 3 






24 


0.772 


238-7 


3-54 


9-5 - 


• 9-5 






25 


0.772 


109.5 


2.65 


9.0. . 


9-5 






26 


0.772 


71.0 


9-75 


9-3 - - 


9-5 






27 


0.772 


326.2 


2.30 


8.6 . . 


1 0.0 






28 


0.772 


... 


• • • 






Certainly not double. Good seeing. 




29 


1. 214 


357-1 


6.37 ! 


9.0. . 


9-1 






30 


1. 118 


117.1 


1-45 


9-5 • • 


9-5 






31 


1. 118 


278.4 


6.91 


9-5 -• 


9-8 






32 


1. 118 


190.3 


4.40 


9.0. . 


9.0 






33 


1.222 


215-3 


1.85 


9.0. . 


9.0 






34 


1.222 


63.0 


36.20 


9.2 . . 


9-5 






35 


1.222 


• a • 


... 






Certainly no companion. 




36 


1.222 


244.9 


5-17 1 


9.0. . 


1 0.0 






37 


1.296 


• • • 


1 

• • • 

1 






Not double. 




38 


1. 291 


54-3 


2.60 


9.0. . 


9-2 






39 


1.296 


156.2 


10.74 


9.0. . 


9-3 






40 


1. 291 


273-3 


2.88 


9.2 . . 


9-5 






41 


1. 291 


336.9 


3-40 


9.0. . 


9.4 






42 


1.296 


217.4 


3-81 : 


9-5 - - 


9.6 






43 


1.296 ' 


215-9 


2.70 


9.7 . . 


1 0.0 






44 


0.769 . 


 • • 


• • • 




• 


Not seen double. Magnitude est. 8.7. 




45 


0.769 


• • • 


• • • 






No signs of duplicity. 




46 


0.769 


60.7 


1-54 ; 


8.8 . . 


9.0 






47 


0.769 


25.6 


7-32 , 


9-5 •• 


10.5 
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MEASURES OF STARS 

NOTED AS DOUBLE IN THE CATALOGUE OF THE ASTRONO- 

MISCHE GESELLSCHAFT, ZONE 65° TO 70°. 



A considerable number of small stars have been noted as double in the course 
of the meridian observations at Christiania by the observers, Messrs. FearnlEY 
and Geelmuyden. These are all wide pairs, and perhaps not likely to be of much 
interest as double stars, but it seemed worth while to connect them by micro- 
metrical measures for the purpose of detecting any change from proper motion 
hereafter. 

The method of examination and identification, referred to in the previous 
Zone Catalogue, has been followed here. The following is a list of the pairs not 
found in the double star catalogues, with the notes of the meridian observers: 



No. 


Ster 
Catalogue. 


a 1875. 


^ 1875. 


Magnitudes. 


Notes. 


1 

I 


160 


o** 45" 4o'.9 


67^ 54 20" 


9.0. . 


.9.2 


// 
40 : 12 . 


2 


163 


46 22.4 


68 22 9 


9.1 . . 


.9.4 


8o':8". 


3 


617 


3 29 3.0 


66 32 17 


8.9 . . 




Dupl. ? 


4 


624 


3 34 19.4 


65 42 3 


9.3- • 


• 9-4 


50': 3"- 


5 


779 


4 38 18.2 


66 22 59 


9.2 . . 


•9.5 


70°: 3". 


6 


1,540 


9 42 46.1 


67 50 23 


8.3.. 




Com. deb. A 2".5 (?). 


7 


1,748 


II 15 34-4 


65 24 15 


9.5 • • 




Dupl. ? 


8 


2,179 


14 36 37.5 


68 33 38 


8.8 . . 




Dupl. ? 


9 


2»532 


16 44 35.2 


67 6 


9.0. . 


.95 


155 :i3 • 


10 


3,000 


19 17 30.6 


69 34 43 


9.0. . 




Dupl. 


II 


3,089 


19 46 57.7 


66 58 8 


9.0. . 




Dupl., Oder neblig. 


12 


3,168 


20 21 30.7 


66 38 36 


9.1 . . 




Dupl. ? 


13 


3,744 


23 5 59.5 


65 13 55 


9.0 . . 


•9-3 


9.3 p i'.3 A i".5. 


14 


3,850 


23 38 0.7 


68 22 10 


8.0 . . 


•9-5 


130": 14". 


15 


3,861 


23 41 lO.O 


68 21 22 


9.3 • • 


.9.6 


// 
no : 15 . 
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The results of my examination are given in the following table. All of the 
measures were made with the 12-inch refractor: 



MEASURES. 



No. 
I 


1890 + 

1.815 
1.838 


P. 

2i5-"9 
214-5 


D. 


Magnitudes. 


Notes. 


I8."i3 
17-56 


9.2 
9.0 


. . 9.2 
. . 9.0 




2 


1.815 
1.838 


71-7 
70.9 


6.43 
6.72 


9-3 
9.0 


 . 9.4 
. . 9.1 


• 


3 


1.838 


• . • 


• •  




• • 


This star is not double. The 9-m star sp., D.M. 
(66 ), 278 ( — No. 612) is a nearly equal pair, 
2 1 2°. 2 :3".o. 


4 


1.838 
1.840 


242.9 
242.9 


8.01 

7-97 


9-3 
9-5 


• • 9-3 
. . 9.7 


A closer pair near this was found with the 12-inch 
(=/? 1231). 


5 


1.838 
1.840 


121.6 
121.3 


26.99 
26.46 


9.0 
9.3 


. . lO.O 

. . 9.8 




6 


2.397 


• • • 

• 


... 






Not double. 


7 


2.397 


105. 1 


2.06 


lO.O 


. . 10.3 




8 


1.625 


... 


... 






Not double. 


9 


1.622 
1.625 


158.6 
158.1 


5-58 
5-71 


9-3- 
9.4. 


- 9.7 
. . 9.8 




10 


1.622 


• • • 


• • • 






No comp. of any kind. Other stars near are single. 


II 


1.622 


• • • 


• • • 






Single. 


12 


1.622 


• • • 


• • • 






Certainly not double. 


13 


1.622 
1.625 


265.2 
265.9 


14.86 
1519 


9.0 . 
9.0 . 


. 9.1 
. 9.2 




14 


1.622 
1.625 


123.0 
123.2 


17.20 
17-33 


8.7. 
8.5. 


9.0 
. 9.0 




15 


1.622 
1.625 


105.8 
105.8 


14.17 
14.44 


9-3 • 
9.5 • 


• 9-5 
. 9.6 


• 



NEW NEBULA 



20 
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D.M. (2*) 684 and nebula. 



R.A. 4* 12" 48' 
Decl. + 2* 48' 



1890.709 
.760 

•785 



It 



224.8 210.39 9.5 . . 

224.9 211.22 9.5 . . 
224.4 209.73 



1890.75 224.7 210.45 

Very faint. 



Dreyer 1550 and nebula. 



R.A. 4^ 13" 23' 
Decl. + 2** i 



1890.760 
.785 



// 



163.5 187.88 
162.9 189.43 



36 
36 
36 



36 
36 



1890.77 163.2 188.66 

This is in the field with one of d' Arrest's 
nebulae, with which the new one is compated. 
That found by d' Arrest is at least six or eight 
times brighter than the other. There is a faint 
star, about 13", between the two. 



L. 29710 and nebula. 

R. A. 16** 1 1" 29' 
Decl. + 36' 52' 



1890.383 

•395 
.422 



// 



200.3 105.55 
200.1 104.95 
200.1 104.79 



• a • 



R. A. 23" 53- 9') 
Decl. + 6* 12' I 



II 



1889.630 278.6 164.51 
.633 278.0 164.09 



1889.63 278.3 164.30 



L. 39690 and nebula. 



R. A. 20^ 29" 37' 
Decl. — o* 25' 



// 



1889.633 257.1 84.50 
.668 256.9 84.20 



. k . 



36 
36 
36 



1890.40 200.1 105.10 
The star is seventh magnitude. 

GO Piscium and nebula. 



36 
36 



36 
36 



1889.65 257.0 84.35 

The last two are faint objects with the large 
telescope. 
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these nuclei. They are not stars, but small 
enough for fairly accurate bisection. This object 
does not properly belong to the planetary class of 
nebulae. Some rough measures were made a few 
years ago, which differ much from the results 
given here, but it is not probable that any change 
has occurred in the nebula. 

No. 7027. 

R.A. 21** I"* 48* 
Decl. + 41" 40' 

1891.575 i3i!o 

•578 I35-I 

Discovered by Webb. It has two nuclei, the 
following one of which is fairly well defined, but 
the brighter is too large and diffused for reliable 
measures of distance. There is nothing planetarj'^ 
about the appearance of this nebula. The near- 
est star is 15-m, and is about 14" from the bright 
condensation, in the direction of 96°. 

No. 7208. 

R.A. 21*" 59"" 25'^ 
Decl. — 29' 44' f 

This is a faint circular nebula, but not specially 
planetary in appearance. Herschel's descrip- 
tion is " almost planetary." 



No. 7354. 

R. A. 22** 35" 8" / 
Decl. + 60^ 33' 5 

There seems to be a faint condensation near 
the margin of the nebula on the preceding side, 
but there is no central star; otherwise it presents 
the true planetary appearance. Dreyer has no 
reference to any drawings. 



No. 7662. 

R.A. 23^ 19" II' 
Decl. + 41' 46' 



1890.782 
1890.78 



62.4 
634 



n 



62.9 



51.82 
51-87 
51.84 



15.0 
15.0 



13.0 
13.0 



15.0 . . 13.0 



A number of drawings have been made of this 
nebula, references to which will be found in 
Dreyer. Searle {Annals Hansard Coll, Obs,, 
XIII.) measured the outer star from the center of 
the nebula (the central star not seen), and from 
two observations gives 62°.7:52*.i4 (1866.80). 
O. Struve, from four nights, found 6i\3 : 5I^85 
(1847.86). He states that the central star, which 
has been noted with the RossE reflector, was not 
seen. {Melanges Math, et Asl,, III.) 



NEW DOUBLE STARS 



DISCOVERBD AT THE 



LICK OBSERVATORY IN THE YEARS 1888 TO 1892, 



By S. W. BURNHAM. 



FOURTEENTH CATALOGUE OF NEW DOUBLE STARS DISCOVERED 

AT THE LICK OBSERVATORY. 



By S. W. Burnham. 



The following is a catalogue of the double stars discovered by me with the 
36-inch and 12-inch refractors of the Lick Observatory in August, September, and 
October of the present year (1888). In this list, as a rule, only the stars are 
given which have been measured on at least three nights. Unless otherwise stated 
in the notes, the new double stars were discovered with the 12-inch telescope. 
The aperture of the instrument with which the micrometrical measures were made 
is given in the last column. 



ft 1026. L. 58. 

R.A. o^ 5" 48'^ 
Decl. + 52^57') 



1888.733 




326.0 


St 

• • • 


8.0 . . 


..9.0 


12 


•736 


3389 


0.51 


8.0 . . 


..8.5 


12 


.785 


322.0 


043 


8.0 . . 


. .9.0 


12 


.796 


3317 


0.50 


8.5 . . 


. .9.0 


12 


1888.76 


3296 


0.48 


8.1 . . 


. .8.9 





This star is 7"* in L, and 6.5 in DM. 
/J1027. W- 0.200. 



R.A. o^ 8" 
Decl. + 20' 



1888.815 
.821 
.832 



1.60 



187.3 
186.1 1.57 

187. 1 1.44 



44" 
50' 

7.0 

7-5 
7.0 



1 0.0 
10.5 
10.5 



36 
12 

12 



1888.82 186.8 1.54 7.2 . . 10.3 
Discovered with the 36-inch. (See p. 16.) 

ft 1028. y Cassiopeiae. 



R.A. 
Decl. 



o*'48" 
+ 60" 



50" 



// 



1888.668 


255.0 


2.17 


. II.O 


36 


.671 


255.2 


2.13 




36 


.678 


2547 


2.03 


. II.O 


36 


.681 


257.5 


2.33 


. 1 1.5 


12 


.695 


254.9 


2.26 


. II.O 


36 


.733 


258.0 


2.17 


. II.O 


12 


1888.69 


255.9 


2.18 


. II.O 





Discovered with the 36-inch. Well seen with 
the 12-inch. (See p. 22.) 

The following measures were made of the 
distant companion (= ft 499): 



II 



1888.678 348.8 52.53 . . 14.0 36 
•695 348.4 52.35 • . 13.0 36 
The two sets of measures indicate no change: 



1878.80 
1888.68 



// 



348.6 52.27 
348.6 52.44 






2 n 
2 n 



ft 1029. 8; Piscium. 

R. A. I*' 7" 27' ) 
Decl. + 6' 56' \ 

B and C. 



// 



1888.681 


244.0 


0.98 


. II.5 


12 


.695 


248.2 


0.91 


. . lO.O 


12 


.714 


254.7 


0.88 


. . II.5 


12 


.720 


247.1 


0.94 


. . II.5 


12 


.733 


249.6 


0.96 


. . II.O 


12 


1888.71 


248.7 


0.93 


.11.0 





A and B (= 2 100) 



1888.681 


634 23.75 


12 


.695 


64.0 23.86 


12 


.698 


63.1 23.91 


12 


.714 


63.5 23.61 


12 


.733 


63.6 23.48 


12 


1888.71 


63.5 23.72 
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/» 1036. Yam. 9529. 

R. A. 21* 40" 59* ) 
Decl. —17- 51' i 



II 



1888.675 


204.8 4.62 ^}i . 


. I 1.5 


12 


•763 


204.4 4.67 8/> . 


. II.O 


12 


•777 


205.7 430 8.5 . 


. II.O 


12 


1888.74 


205.9 4-53 8.0 . 


. II.O 




ft 1037. Wi XXII. 


854. 






R.A. 22*»4i-56"J 
Decl. + 12* 22') 






1888.777 


e II 
226.6 ... 


• 


12 


.796 


221.9 0.72 8.5 . 


. 10.8 


12 


.832 


228.2 0.68 8.5 . 


. 10.5 


12 


.835 


220.9 0.58 9.0 . 


. II.O 


12 



Found with the 36-inch. The preceding star 
of a wide pair. 



P 1038. D.M. (41-) 1488. 



1888.81 224.4 0.66 8.7 . . 10.8 





R. A. 23" 45- 
Decl. + 41' 


25 s 






1888.681 


e 11 
160.5 0.64 


8.0 . . 


.8.0 


12 


•755 


157-5 0.55 


8.5 . . 


.8.5 


12 


•763 


154.9 0.62 


8.3.. 


.8.3 


12 



1888.73 157.6 0.60 8.3 . . 8.3 

In D.M. 6"'.7, but only 7^.4 in Radcwffe. 
This pair is 02 510, but the identity of the two 
was not noticed at the time this catalogue was 
first prepared. 
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An occultation of this star by Jupiter^ Novem- 
ber 7, 1882, was observed by Wilson at the 
Cincinnati Observatory, dnd singularly no gradual 
diminution of light was noticed. In a pair of 
this kind, with the present angle and distance, 
the change should have been apparent. (For 
later measures, see p. 52.) 

fi 1059. }i Geminorum. 

R.A. 6** 15" 42' 
Decl. + 22* 34' 



B and C. 



1889.091 
.099 
.104 

1889.10 



265.6 
266.7 
267.9 

266.7 



n 



0.80 lO.O 
0.78 9.0 
0.81 10.5 



. 10.7 
. 1 0.0 

. 1 1.5 



36 
36 
36 



0.80 9.8 
A and BC. 



10.7 



// 



36 
36 
36 



1889.091 141. 1 122.68 3.0 . . 
.099 141. o 122.34 
.104 141.0 122.46 3.0 . . 

1889.10 141.0 122.49 30 . . 

A distant double companion. There are many 
faint stars less distant from the bright star. 

/? 1060. L. 13491. 





R.A. 6" 52" 38') 
Decl. + 3* 46' i 






1889.154 


56^5 3?! 7 7.0 . . 


12.0 


36 


•157 


60.2 2.86 7.0 . . 


12.0 


36 


1889.15 


58.3 3.01 7.0 . . 


12.0 




Large star reddish. 






i 


e 1061. K Argus. 








R-A. 7' 33- 55'^ 
Decl. — 26'* 32' \ 








B and C. 






1889.110 


229.8 6.53 


13.0 


36 


•115 


227.3 6.24 


14.0 


36 


•131 


230.7 6.62 


145 


36 



i88y.i2 229.3 6-4^ • . 13-8 

A and B (^- H, III. 27). 



The new star is rather difficult under ordinary 
conditions in this latitude. Change in the bright 
pair is uncertain. 



§ 1062. 82 Geminorum. 



n 



ISS9.II0 318.8 10.02 4.0 . . . 4.0 

.115 317.6 10.10 4.0 . . . 4.0 

.131 319.0 9.83 4.5... 4.5 

18S9.12 318.5 9.98 4.1 .. .4.1 



36 
36 
36 





R.A. 7'*4i- 
Decl. + 23° 


2y> 
26' i 




1889.102 


32.8 4.19 


6.0 . 


. 13.0 36 


.104 


34.4 3-92 


. 


36 


.107 


29.6 4.08 


6.0 . 


. 14.0 36 


1889.10 


32.3 4.06 


6.0 . 


• 135 



/? 1063. ^ Argus. 

R.A. 7»»44- 15' 
Decl. — 24" 34' 



// 



1 889. 1 10 189.7 4-^5 4-0 • • '3-0 
.114 186.8 4.56 3)^ . . 14.0 
.131 189.5 4-69 • • 145 

1889.12 188.7 4-63 • • 13^^ 

Very faint star at this altitude. 

/? 1064. 19 Arjfus. 



A and C (= H, IV. 26). 



M 



1889.060 255.7 70-96 6.0... 9.0 

•077 255.7 7029 . . . 9-0 

.091 255.9 70.78 . . . 9.0 



1889.08 255.8 70.68 



9.0 



36 
36 
36 





R.A. 
Decl. - 


8^ 5"39'| 
- 12'34'i 








A and B. 






1889.049 


245-7 


1.72 6.0 . 


. 12.0 


36 


.077 


242.7 


1.70 6.0 . 


. 12.0 


36 


.091 


245-7 


2.14 6.0 . 


. 13.0 


36 


•093 


245.6 
244-9 


1.80 6.0 . 


- 13-0 


36 


1889.08 


1.84 6.0 . 


. 12.5 





36 
36 
36 



Herschel did not measure the wide pair, but 
it was obser\'ed later, and appears as No. 91 of 
South and Hekschel's Catalogue of double 
stars. That is the only measure previous to the 
above. 



1826.60 



256 \o 



70". 1 7 



Sh. 
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P 1065. /? Oancri. 

. R. A. 8" 10"* o' 
Decl. + 9^33' 



1889.104 
.107 

.131 



295.2 29.40 3.0 . . 14.0 36 
294.8 29.43 4'0 . . ^4.0 36 
294.1 28.59 . . 3^ 



1889.11 294.7 29.14 3j^ . . 14.0 



/? 1066. L. 16489. 

R.A. 8*^ 18" 31'^ 
Decl. + 9- 49' \ 



II 



1889.107 


189.5 


2.50 


6.5 . . 13.0 36 


.131 


188.9 


2.19 


7.0 . . 13.5 36 


.134 


184.6 


2.06 


7.0 . . 13.0 36 



1889.12 187.7 2.25 6.8 . . 13.2 
The magnitude in D.M. is 7.6. 



fi 1067. o Ursae Majoris. 



R. A. 8'' 20" 17' 
Decl. +61' 7' 

1889.142 192.9 6.67 3j^ 
.251 191.6 7.01 
.285 189.8 7.34 



15.5 36 
15.0 36 
15.0 36 



1889.22 191.4 7.01 3j^ . . 15.2 

An exceedingly faint companion, and difi&cult 
to measure except with a steady air. (See p. 67.) 



P 1068. L. 17381. 

R.A. 8'*43" I' 
Decl. + 9^ 19 

A and B. 



// 



I889.I3I 


190.3 0.50 7-5 . • 


8.0 


36 


.151 


193.0 0.42 8.0 . . 


1 0.0 


36 


.288 


186.3 0.44 7.5 . . 
189.9 0.45 7.7 . . 


8.5 
8.8 


36 


1889.19 






AB and C. 






I889.I3I 


312^8 1774 


12.0 


36 


.151 


313.2 17.87 


13.5 
12.8 


36 


1889.14 


313.0 17.80 




25 









/J1069. L. 17416. 





R.A. 
Decl. 


8^43" 

lO" 


40- 1 

34' 1 






1889.097 


61*6 


II 
2.02 


6.0 . 


. II.O 


36 


.091 


59.5 


2.40 


7.0 . 


. II.O 


36 


.093 


61.3 


1.98 


6.8. 


. IJ.O 


36 


1 880.00 


60.8 


2.1"^ 


6.6. 


.11.0 





/? 1070. D.M. (26^) 1940. 



R. A. 9" 17" 13- 
Decl. + 26** 46' 



1889.107 

.134 
.151 



// 



70.4 0.57 8.8 . 

78.0 0.53 9.0 . 

67.1 0.41 9.5 . 



9.5 36 
lo.o 36 

II.O 36 



I889.L3 71.8 0.50 9.1 . . 10.2 

This diflBcult pair of small stars was noted in 
measuring k Leonis {/3 105). It is 27' f, and 4' n 
of that star. The magnitude in D.M. is 8.8. 



/? 1071. 6 Ursae Majoris. 





R. A. 9*" 25'" 
Decl. + 52* 


50- > 






I889.I5I 


74*9 5.42 


3.0. 


. 14.0 


36 


.247 


72.6 4.76 


• 


. 13.5 


36 


.285 


77.2 5.10 


• 


. 13.5 


36 


1889.23 


74.9 5.09 


3.0 . 


. 13.7 





A very faint attendant, requiring good seeing 
to measure. As the proper motion of the bright 
star is about i".i2 in the direction of 240", the 
distance of the companion, if not a physical pair, 
will increase by nearly that amount annually. 
(See p. 70.) 

/3 1072. Sh. 110. 





R.A. 9^58" 
Decl. — 17' 


20" 
31' 


I 




A and B. 






I889.II5 


42*5 10.93 




. . 12.0 36 


.131 


42.2 10.81 




. . 12.0 36 


.151 


43.1 10.95 




. . 13.0 36 


1889.13 


42.6 10.90 




. . 12.3 
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A and C (= Sh. 110). 



// 



7.2 


3«' 


7-7 


36 


7-7 


36 



I889.II5 272.8 21.28 7.0.. 
.131 273.1 21.30 7.0 . . 
.151 273.7 21. II 6.8 . . 

1889.13 273.2 21.23 6-9 • • •7-1 

From a comparison with the only other meas- 
ure made of the brighU stars, it would seem that 
there has been no relative movement. 

Sh. 



1823.34 



272 .7 



2 1 ".49 



/? 1073. Sextantis 101. 



R.A. io*'26^26'> 
Decl. — 5" 27' ^ 



1889.291 

•293 
.296 



// 



49-7 
46.5 
44-7 



2.90 
3.12 

3-04 



7.0 
7.0 
6.8 



1 1-5 36 
1 1-5 36 
1 1-5 36 



1889.29 46.9 3.02 7.0 . . 11.5 

This star is 6J^" in Lalande (L. 20428), and 
7".2 in S.D. 

/? 1074. L. 20453. 

^ R. A. lo** 28"" 2o* ) 
Decl. + 46'* 26' \ 



II 



1889.249 209.7 2.28 6.0 . 

.285 204.7 2.19 7.0 . 

.291 210.8 1.84 6.3 . 

1889.27 208.4 2.10 6.4 . . II. 2 



/? 1075. qf Hydrae. 



"•5 


36 


II.O 


36 


II .0 


36 





R. A. lo*" 30" 
Decl. — 15' 


25- 1 
43' i 




1889.131 


2774 3. '00 


6.0 . 


. 13.0 36 


•134 


275-8 3-07 


6.0 . 


. 13.0 36 


.151 


278.1 3.02 


6.0 . 
6.0 . 


. 13.0 36 


1889.14 


277-1 3-03 


. 13.0 



/? 1076. 55 Leonis. 

R. A. lo** 49" 32' 
Decl. + i' 23' 



II 



1889.258 


53-4 


1. 14 


6.0 . . lO.O 36 


.285 


48.5 


0.84 


5.5 . . lO.O 36 


.288 


47.2 


0.98 


6.0 . . II.O 36 



1889.28 



49.7 0.99 5.8 . . 10.3 



p 1077. a Ursae Maoris. 

R.A. io*'56- 19' J 
Decl. + 62* 24' i 



1889.142 

•151 
.227 

.247 



327.0 0.96 2.0 
325.9 0.83 
326.3 0.77 

325.1 1. 08 



2.0 



II.O 
II.O 

1 1-5 

II.O 



36 
36 

36 

36 



II. I 



1889.19 326.1 0.91 

A good example of a very unequal and moder- 
ately close pair. It is a difficult object to measure 
with the large telescope, except under very favor- 
able conditions. It can hardly fail to prove to be 
a physical pair. The later measures show rapid 
motion. (See p. 73.) 

/J1078. Crateris 79 = L. 22102. 





R.A. 11^33- 
Decl. — 13' 


46' 1 
48' i 






1889.293 


// 
50.8 8.19 


6.0 . 


. 13-0 


36 


.296 


494 8.17 


6.5 . 


. 1 1.5 


36 


.302 


49.1 8.30 


6.5 . 


. 12.0 


36 


1889.30 


49.8 8.22 


6.3 . 


. 12.2 





/S1079. L. 22586. 
R. A. 1 1' 54- 34' ) 



Decl. 



21 



7'i 



// 



1889.293 


148.0 11.59 


6.0 . . 13.5 


36 


.296 


148.0 11.87 


6.0 . . 13.5 


36 


.302 


147.7 11-62. 


6.5 . . 13.0 


36 



1889.30 147.9 11.69 6.2 . . 13.3 



/? 1080. 17 Comae. 
R. A. 12* 22° 55' 

Decl. + 26" 35' 
B and C. 

o // 

1889.093 156.8 2.01 

.107 157.8 1.59 
•131 155-9 1-78 



13-5 
14.0 

13-5 



36 
36 
36 



1889.11 156.8 1.79 ••13-7 

A and B (= 5" 21 App. 1). 



// 



1889.093 250.2 145.23 
.107 250.4 144.87 

1889.10 250.3 145.05 



36 
36 
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The new star is very minute, and, like many 
other stars of the same class given in this 
catalogue, will require a large aperture to 
satisfactorily measure it. The bright stars have 
remained substantially unchanged since the first 
measures: 



1836.43 
1877.77 



// 



250.7 
250.4 



14535 
145-38 



2 

Je 



p 1081. 37 Oomae. 

R.A. i2'»54-32' 
Decl. + 31* 26' 



1889.107 

•134 
•151 



// 



351.8 5.07 4.5 
351.6 5.21 
3506 5.17 



14.0 

13-5 
14.0 



36 
36 
36 



1889.13 351.3 5.15 



. . 13.8 



Very much like the last pair, except in distance. 
/? 1082. 78 Ursae Majoris. 

R.A. i2»»55"35' 
Decl. + 57' i' 



1889.142 


76.7 


4/ 
I. 19 


6.0 . 


• 9.5 


36 


•151 


74-7 


1-45 


5.7 


. . 10.5 


36 


•154 


74-3 


1.58 


5-5 


. . lO.O 


36 


•173 


70.4 


1.44 


6.0 


. . 9.0 


12 


•175 


75-0 


1.63 


6.0 


• • 9-5 


12 


.247 


76.3 


1.71 


6.0 


. . 9.0 


36 


1889.17 


74.6 


1.50 


6.0 


. . 9.6 





It is singular that so easy a pair should have 
been overlooked heretofore. A 6-inch aperture 
would probably show it. 

P 1083. P. XII. 268. 





R.A. 13^ o°*27') 
Decl. + 29** 40' \ 






B and C. 




1889.093 

.107 

•131 


II 

236.3 0.47 II.O . 

237^4 0.47 11.5 . 
238.1 0.53 12.0 . 


• 11.5 36 

. 1 1.5 36 
. 12.0 36 



I889.II 237.3 0.49 II.5 . . 1 1.7 

AandBC (=H. 2638). 

1889.093 2204 5''97 6.5 .. . 
.107 221.3 6.46 6.0 .. . 
.131 217.9 6.26 7.0 .. . 



36 
36 
36 



1889.11 219.9 6.23 6.5 .. . 



The new pair is a very difficult object, and was 
therefore missed by me in measuring Herschbl's 
companion with the Chicago i8j4-inch. With 
good seeing it is a beautiful triple star with the 
large telescope. As one star the companion was 
seen with difficulty in 1874 with the 6-inch. 
Herschel also noted a more distant star not 
measured above. The following are all the prior 
measures: 



I83I 


• 

209.6 


6±: 


H 


I n AB 


1878.42 


218.9 


6.54 


ft 


I n 


I83I 


6.0 


20dl 


H 


I n AD 


1878.42 


7.2 


40.28 


P 


I n 



/? 1084. Wi XIII. 235. 





R.A. 13^15" 
Decl. — 4* 


^,\ 




1889.302 


// 
87.9 2.70 


7.0 . 


. 12.0 36 


.312 


90.0 2.64 


7-3 • 


. 13.0 36 


•323 


91.5 2.72 


7.0 . 


. 13.0 36 



1889.31 



89.8 2.69 7.1 .. 12.7 



/?1085. Taylor 6986. 





R. A. 14'* 52" 
Decl. — 4** 


34- 1 
30' i 


 




1889.296 


// 
18.0 9.19 


6.0 . 


• 135 


36 


.302 


20.6 9.52 

• 


6.0 . 


. 13-0 


36 


.312 


20.0 9.31 


6.0 . 


• 1 30 


36 


1889.30 


19-5 9-34 


6.0 . 


. 13.2 





/? 1086. 47 Bootis. 
R.A. 15^ i" 27" 



1889.154 
.227 

•244 



Decl. + 43^ 37' 

256.4 6.16 5>^ . . 13.0 

257.1 6.01 . . 13.5 

256.2 5.93 . . 13.0 



1889.21 256.6 6.03 5j4 . . 13.2 
ft 1087. r Ooronae. 



36 
36 
36 





R. A. 16'^ 4- 35' ) 
Decl. + 36" 46' \ 




1889.154 


i66'.8 3.03 5J^ . 


. 14.0 36 


.227 


171. 2 3.22 


. 14.0 36 


.244 


169.4 3-07 


• 13-5 36 



1889.21 169.1 3.11 5j^ . . 13.8 
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AB and C. 



1889.594 

•597 
.608 



II 



61.7 33-29 
61.6 33.49 

62.0 33.36 



8.6 
9.0 
9.0 



36 
36 
36 



1889.60 61.8 33.38 



8.9 



/S 1097. Radcl. 159. 





R.A. 


0*30°' 


30'^ 








Decl. 


+ 57° 


21' 1 






1889.594 




72.1 


// 
0.56 


8.0 . . 


. 8.0 


36 


•597 


69.9 


0.71 


8.5 . . 


.8.5 


36 


.608 


71-5 


0.52 


8.2 . . 


.8.2 


36 


.611 


72.8 


0.50 


8.5 . . 


.8.5 


36 



1889.60 71.6 0.57 8.4 .. . 8.4 
The magnitude in Radcl. is 7.4, and in D.M. 7.0. 

fi 1098. i^^ Oassiopeiae. 





R. A. o*" 47" 
Decl. + 58' 


53-^ 
19' 1 






1889.594 


754 1277 


5.0 . 


• 13-5 


36 


.608 


74.9 12.61 


6.0 . 


• 13-5 


36 


.611 


75-3 12.99 


6.0 . 


• 13-5 


36 



1889.60 



75.2 12.79 6.0 . . 13.5 



/5 1099. B.A.O. 255. 





R. A. 0" 49"" 
Decl. + 59° 


33'^ 
43 i 






1889.534 


e // 
270.0 0.13 


6.0 . . 


.6.5 


36 


•589 


276.0 0.16 


6.0 . . 


. 7.0 


36 


•594 


264.5 0.16 


6.3 . 


. . 7.0 


36 


1889.57 


270.2 0.15 
1 1 i • or 


6.1 . 


. .6.8 

• • 


/ 



This very close and difficult pair is 21' s oiy 
Cassiopeiae, It is Groombridge 184. (See 
p. 22.) 

ft 1100. L. 2155. 



1889.526 

•534 
•553 

1889.54 



R.A. 
Decl. 

45-3 

45-4 
40.2 

43-6 



I" 7 
+ 60*' 

0.51 
0.47 

0-45 



m 



5" 
18' 



7-5 
7-3 
7-3 



7-5 
7-3 
7-3 



36 
36 
36 



0.48 7.4 .. . 7.4 



/? 1101. ^ Oassiopeiae. 

R.A. i" 17" 27' 
Decl. + 67° 30' 





A and B. 








1889.515 


4i'3 


II 

340 


4-5- 


. 135 


36 


•523 


40.9 


3-07 


4-5 • 


• 13-5 


36 


.526 


41.9 


3-07 




. 13.0 


36 


•534 


40.6 
41.2 


3-24 




. 14.0 


36 


1889.52 


319 




• 13-5 





A and C (= .2 117). 



II 



1889.515 


107.3 28.21 


36 


•523 


107.9 27.90 


36 


.526 


107.2 27.84 


36 


•534 


107.4 28.10 


36 


1889.52 


107.4 28.01 





C and D (= 2 117). 



1889.515 


255-6 


II 

2.83 


9-5 • 


• 9-7 


36 


•523 


255-0 


2.87 


9-5 • 


, . 9.7 


36 


.526 


254-5 


2.87 


9.8 . 


, . lO.O 


36 


•534 


253-9 


2.88 


9-5 • 


, . 9.7 


36 


1889.52 


254-7 


2.86 


9.6 


.. 9-8 





The new star is not difficult. (See p. 25.) 



ft 1102. O. Arg. N. 1510. 

R. A. i^ 19"" 38' 
Decl. + 59' 40' 

B and C. 



1889.583 
.586 

.589 



335-6 

335-3 
338.0 



// 



0.93 10.5 . . 10.5 
0.82 10.5 . . 10.5 

0.77 lO.O . . lO.O 



12 

36 
36 



1889.58 336.3 0.84 10.3 . . 10.3 

A and BC. 

1889.583 265.3 60.30 8.5 . . 
.586 265.4 60.26 8.5 . . 
•589 265.6 60.31 8.5 . . 



12 
36 
36 



1889.58 265.4 60.29 8.5 . . 

The principal star is Radcl. 430, and is i" 41' f 
^ Cassiopeiae and 2' 58" n. 
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P 1103. 44 Oassiopeiae. 





R.A. 1-35" 
Decl. + 59° 


561 






1889.526 


e // 
7.8 1.63 


6.5 . 


. 12.5 


36 


•534 


1.4 1. 81 


6.0 . 


. 13-5 


36 


•553 


2.2 1.75 


6.0 . 


. 12.0 


36 



1889.54 



3.8 1.73 6.2 . . 12.5 



P 1104. Groombridge 370. 





R.A. i»»35» 
Decl. + 52** 


51N 
17' 1 




1889.589 


199- 1 2'.97 


7.0 . 


. 12.0 36 


.611 


195.2 2.82 


7-3- 


. 12.0 36 


.616 


197.4 2.80 


7-3 • 


. 11.5 36 



1889.60 197.2 2.86 7.2 . . 11.8 
Found with the 12-inch. 

P 1105. Pleiades. 



R.A. 3*^ 41" 26- 

Decl. + 23** 49' 



1889.589 

•594 
.689 



60.2 

58.4 
54.6 



// 



0.34 

0-33 
0.31 



9-5 
8.8 

9-5 



1 0.0 
1 0.0 

II.O 



36 
36 
36 



1889.62 57.7 0.33 

Rather difficult pair i*" 



9.3 . . 10.3 

4' f and 4'.3 n of 



Alcyone, It is D.M. (23°) 554. 

/? 1106. Pleiades. 

R. A. 3*^ 42" 58" 
Decl. + 23' 51' 



// 



1889.594 51.7 0.40 11.5..11.5 36 

Difficult pair; too faint for the D.M. Place 
from the Paris map of the Pleiades, It is 55' 
f and 4'.6 nof 28 Tauri (Pleione). 

P 1107. O. Arg. S. 12884. 

R.A. 13^ 20° 36') 
Decl. — 2\ 44' ^ 



// 



1889.351 


130-5 


1.36 


8.5 . 


..8.5 


12 


•373 


135-9 


• • • 


8.6 , 


. . . 8.6 


12 


.375 


135-8 


• • • 






12 


.378 


132.8 


1. 18 


8.5 . 


...8.5 


36 


.381 


134.0 


0.98 


1 




36 


1889.37 


133-8 


1. 17 


8.5. 


...8.5 





/?1108. B.A.a4631. 

R. A. 13" 46"" 32" 
Decl. — 35* 4' 

A and B. 



ti 



1889.373 


81.3 1.48 6.0 . . . 6.0 12 


.383 


86.9 1. 14 6.0 . . . 6.0 36 


.386 


83.9 1. 21 ... 36 



1889.38 , 84.0 1.28 6.0 . . .6.0 
AandD (= H, V. 24). 

o // 

1889.383 359.1 65.25 ... 8.5 
•386 359.0 65.18 



36 
36 



1889.38 



359.0 65.21 

A and C. 



II 



1889.386 168.2 27.52 . . 12.0 

/J1109. D.M. (5^) 2846. 

R.A. 14^ 3" i8'/ 
Decl. + 5- 14' i 

A and B. 



36 



1889.381 
.386 
•397 



// 



321.3 1.83 
322.6 1.62 
321.8 1.88 



1889.39 



321.9 1.78 
A and C. 



13-5 36 

14.0 36 

13-5 36 
13^7 



1889.381 
.386 
•397 



// 



356.0 53.02 

356.1 53.02 
356.8 53.08 



9.0 . . . 9.0 36 
9.0 . . . 9.0 36 
9.0 . . . 9.0 36 



1889.39 356.3 53.04 9.0 .. . 9.0 

/JlllO. Taylor 6665. 

R.A. 14^ 12" 29" 
Decl. — 36' 18' 



// 



1889.389 


127.7 3.82 6.5 . . 12.0 


12 


-392 


131.0 4.00 7.5 . . 12.5 


12 


.408 


133-3 4-02 7.0 . . 12.5 


12 


1889.39 


130.7 3-95 7-0. . 12.3 




/?1111. p. XIV. 69. 






R. A. 14*' 17" 29' J 
Decl. + 9" o'j 






B and C. 




1889.397 


e // 
136.8 0.21 8.5 .. . 8.5 


36 


.400 


133.4 0.17 8.3 . . .8.3 


36 


-403 


135.8 0.20 8.5 .. . 8.5 


36 


1889.40 


135-3 0.19 8.4... 8.4 
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/J1143. P. XXL 248. 

R-A. 2i*35-i4'y 
DecL + 56* 57' \ 



A and B. 




1889J611 325.0 1.52 6.0 .. 14.0 


36 


^16 322.0 1.59 . . 13.5 


36 


•630 3236 1.53 • • 13-5 


36 


1889,62 323.5 1.55 6x) . . 13.7 




A and C(= 2 2816). 




1889.61 1 120.2 11.93 • • • 7-5 


36 


-613 120.0 11.76 • - • 7-5 


36 


.616 121.2 11.88 . . .7.0 


36 



1889.61 120.4 11.86 .••7-3 

A and D (= ^ 2816). 



1889.61 I 339.6 19.92 

•613 339-8 19.98 
.616 339.1 19.91 



7-5 

7.5 
7.0 



1889.61 339-5 1994 
No change in the 2 stars: 

1832.94 1 20. 1 

1832-94 339-7 

/J1144. V 



R. A. 22' 37" 23" 
Decl. + 29* 36' 



7-3 



// 



11.66 
19.96 



B and C. 



1889.526 

-534 
•537 
'54^^ 

i««9'53 



83.2 

85.5 
82.9 

81.7 
83.3 



// 



0.33 lO.O . 

0.26 1 0.0 . 

0.27 lO.O . 

0.31 10.5 . 



lO.O 
lO.O 
lO.O 

10.5 



AandBC (== H^ VI. 21). 



36 
36 
36 



2 
2 



36 
36 
36 
36 



0.29 10. 1 . . 10. 1 



1889.526 

•534 
•537 
•54^> 

1889.53 



// 



36 

36 
36 
36 



339.0 90.27 3.0 
339.2 90.43 
339.0 90.39 
338.9 90.44 

339.0 90.38 

There are no measures of the distant star in 
Hj; but from S<iirrji's observations it would 
ai>i>ear unchanged: 

1824.85 338*.9 89^82 S 2 n 



/?1145. O. Arg. N. 24690. 





R- A. 22* 42- 45' \ 
Decl. + 57" 55' i 








A and B. 






1889.578 

.589 

.611 


154.2 0.98 8.0 . 
15 1.4 0.97 8.0 . 

1535 I-I4 8.5 . 


. 10.5 
. 1 1.5 
. 1 1.0 


36 
36 
36 


1889.59 


153.0 1.03 8.2 . 
A and C. 


. 1 1.0 




1889.578 
-589 

.611 


179.4 21.98 
179.6 22.01 

179.5 21.98 


-9-3 
. .9.8 

•9-5 


36 
36 
36 


1889.59 


1795 21.99 


••9-5 





P 1146. W, XXII. 971. 



R. A. 22* 42" 48' 
Decl. + 30" 28' 



1889.537 
•540 
•570 



II 



336.2 0.25 7.0 
336.6 0.19 7.5 
333.2 0.24 7.0 



8.5 
8.5 
7-5 



1889.55 



335-3 0.23 7.2 



8.2 



/? 1147. 2 Andromedae. 



36 
36 
36 





R. A. 22** 57" 
Decl. + 42" 


'A 




1889.534 

•537 
•556 


317*3 o!28 
317.6 0.29 
318.5 0.27 


5.0. . 
5.0. . 
5.0. . 


- 8.5 36 

- 8.5 36 
. 9.0 36 



1889.54 317-8 0.28 5.0 ... 8.7 

Suspected with the 12-inch, and verified and 
measured with the large telescope. (See p. 135.) 



P 1148. Groombridge 4070. 

R. A. 23^ 22" 12' ) 
Decl. + 64- 58' \ 



1889.592 


// 

71.0 2.06 6.7 . 


. 13.0 36 


.594 


76.4 2.20 7.0 . 


. 13-0 36 


.611 


74.3 2.13 7.5 . 


- 13-0 36 



1889.60 73.9 2.13 7.1 . . 13.0 

The magnitude in D.M. is 6.5. 
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/J 1149. D.M. (57') 2746. 



R. A. 23" 24" 1 1" 
Decl. + 58* i' 



1889.578 
.586 

.589 



// 



3II.O 0.50 9.5 
305.4 0.53 9.3 

31 1. o 0.52 9.5 



1 0.0 36 

9.8 36 
9.7 36 



1889.58 309.1 0.52 9.4 . . 9.8 

This star is in the field with 02 496; distance, 
23i'.o7, in the direction of 207 \6. 

/? 1150. O. Arg. N. 25672. 



R. A. 23*^ 24" 46' 
Decl. + 64' 24' 



1889.594 


46.2 0.63 


8.5 .. . 8.5 36 


.597 


40.7 0.57 


9.0 .. . 9.5 36 


.608 


45.0 0.62 


8.7 .. . 9.0 36 



1889.60 



44.0 0.61 8.7 .. . 9.0 



/J1151. 



R. A. 23*^ 25" 6' \ 





Decl. + 57' 


43' i 






1889.578 


e // 
295.2 0.62 


9-5 . < 


. .9.7 


36 


.586 


291.7 0.72 


9.7. 


..9.7 


36 


.589 


294.2 0.57 


9.8 . . 


> . 9.8 


36 



1889.59 293.7 0.64 9.7... 9.7 

This is too small a star to be included in the 
D.M. It is near 2 3022. The following meas- 
ures g^ve its place from that pair: 



-2 3022 and new pair. 

o u 

1889.578 189.7 116.57 
.586 189.8 117.05 

.589 189.7 117.03 



• • • 



36 
36 
36 



1889.58 189.7 116.88 



/? 1152. Groombridge 4142. 



R. A. 23*" 42° \f 
Decl. + 63* 9' 

B and C. 



// 



1889.594 


99.1 


0.69 


9.0 . . . 9.0 36 


.597 


103.2 


0.66 


9.0 . . . 9.0 36 


.608 


105.8 


0.56 


9.5 .. . 9.6 36 



1889.60 102.4 0.64 9.2 .. . 9.2 



A and BC. 



1889.594 

.597 
.608 



// 



136.0 74.31 
136.8 74.32 
1 36. 1 74.20 



7.5 
7.5 

7-5 



1889.60 136.3 74.28 



7-5 



/J1153. 



02 511 and /? 1153. 



u 



1889.687 246.0 176.48 
.689 246.0 176.55 



36 
36 
36 





R. A. 23^ 46" 45' \ 
Decl. + 60' 2' \ 






A and B. 




1889.673 


u 

321.2 0.40 9.5 . . 9.6 


36 


.687 


316.0 0.45 


36 


.689 


322.1 0.40 9.7 . . 10.0 


36 


.692 


314.9 0.48 10.0 . . 10.2 


36 


1889.68 


318.5 0.43 9.7 . . 9.9 

AB and C. 




1889.673 


339.8 13.80 . . 9.8 


36 


.687 


339.1 13.61 


36 


.689 


339-5 13-74 - • 10.5 


36 


1889.68 


339-5 13-72 . . 10.1 





36 
36 



1889.69 246.0 176.51 

In the field and preceding O^ 511 
pair is not in the D.M. 



The new 



/J1154. D.M. (73') 1068. 





R. A. 23*^ 53- 
Decl. + 74** 


I?! 




1889.512 


314*7 1. 12 


8.0 . . 


.8.2 12 


•515 


308.5 0.88 


8.0 . . 


. 8.0 36 


.518 


307.0 0.93 


8.0 . . 


. 8.2 36 



1889.51 310.1 0.98 8.0 . . . 8.2 
Discovered with the 12-inch. 
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AB and C. 



1890.879 
.882 

•893 



283^7 
285.1 

282.0 



II 



4-54 
4.64 

4.72 



7^5 



12.5 

13-5 
13.0 



36 
36 
36 



1890.88 283.6 4.63 . . 13.0 

A fine triple star, but the close pair is very 
difficult. The principal star (= L. 5468 = W2 
II. 1202) is 6.8 in the D.M. 



/?1174. L. 5683. 





R.A. 
Decl. - 


2^57" 
— II 


46-) 
26' i 




1890.802 


304-9 


II 
125 


7.8 . 


. ii.o 36 


.832 


305.7 


1. 16 


7^5 • 


. 12.0 36 


.840 


307.1 


1.24 


7-7 • 


. II.O 36 



1890.82 305.9 1.22 7.7 

Discovered with the 12-inch. 



11.3 



/?1175. L. 5636. 





R.A. 2»'57- 
Decl. +43- 


47-^ 
14' 1 




1890.673 


282.8 0.25 


7.0 . . 


.8.5 36 


•675 


280.0 0.22 


7.0 . . 


. 8.5 36 


.681 


280.0 0.30 


8.0 . . 


. 9.0 36 



1890.68 280.9 0'26 7.3 .. . 8.7 



/J1176. 48 0ephei(H). 





R.A. 3' 5" 
Decl. + 77- 


.?i 








A and B. 








1890.633 


// 
281. 1 1. 21 


• 


. II.O 


36 


.652 


274.9 1.06 


• 


. 13.0 


36 


•673 


276.7 1.26 


• 
• 


• 135 

• 12.5 


36 


1890.65 


277.6 1. 18 






A and C, 


» 






1890.610 


e II 
228.0 10.81 


5-5 • 


• 135 


36 


•633 


228.0 I I.I I 


5-5 • 


. 13.0 


36 


.652 


227.8 10.94 


6.0 . 


• 13-5 


36 



1890.63 227.9 10.95 5-7 • . 13-3 

A fine triple, but not a ver>' easy one. The 
outside companion was measured twice before 
the close star was detected. This is B.A.C. 979. 



/J1177. 


Lamont 464. 


R.A. 

Decl. 


3' 12- 45" J 

- I- 28' i 



1890.802 24.0 

.824 24.6 

.832 25.4 


045 9-3 •• • 9.3 36 
0.38 9.0 . . . 9.0 36 

0.32 9.0 . . . 9.0 36 



1890.82 24.7 0.38 9.1 . . .9.1 

Found during one of the many attempts to see 
that most singular double star, 95 Ceti, This 
new pair is 3i*.7 f., and 5' 42" s. of that star. The 
magnitude in S.D. is 9.3. 



/?1178. Tauri 7 = L. 6267. 





R.A. 3»»i7- 
Decl. + 4'' 


20N 
27'i 




1890.882 
.890 
.898 


347-5 0^90 
346.2 I.I I 
349.7 0.97 


6.5 . 
6.7 . 
6.5 . 


. 12.0 36 
. 12.0 36 
. 13.0 36 



1890.89 347-8 0.99 6.6 . . 12.3 

The magnitude in the D.M. is 7.7, and in Boss, 
7.3; while Gould gives 6.6. It certainly is as 
bright as that now. 



/3 1179. 34Persei. 

R. A. 3** 2o" 47' 
Decl. + 49** 6' 



1890.610 




162.0 


o?68 


6.5 


. . II.O 


36 


•633 


I6I.6 


0.76 


6.0 , 


.11.0 


36 


.652 


164. 1 


0.68 


5-5 • 


. 12.5 


36 


.660 


166.0 


0.60 


5-5 


. . 12.0 


36 


1890.64 


163.4 


0.68 


5-9 


.11.6 





A more difficult pair than the distance and 
relative magnitudes would indicate. 



/5 1180. L. 6417. 





R.A. 3' 22- 23- > 
Decl. - 4- 59' i 






A and B. 




1890.802 
.824 

.832 


II 
24.7 0.42 8.5 . 

24.6 0.46 8.5 . 

25.2 0.45 8.0 . 


. 9.0 36 
. 90 36 
. 10.0 36 



1890.82 24.8 o^4 8.3 . . 9.3 
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A and C. 



1890.802 


II7.6 


7.09 


. . 12.0 36 


.824 


1 18.3 


7.16 


. . 11.5 36 


.832 . 


II7.8 


7-^5 


. . ii.o 36 



1890.82 1 17.9 7.13 



. II.5 



/? 1181. L. 6685. 

R.A. 3' 32- 53" 
Decl. + 45* 31' 



14 



1890.652 
.660 

.673 


270.5 
266.9 
274.2 


0.36 
0.31 
0.38 


8.0 . . 
8.3 . . 
8.0 . . 


.8.1 
.8.5 
.8.3 

.8.3 


36 
36 
36 


1890.66 
Near 02 59. 


270.5 


0.35 


8.1 . . 





/? 1182. L. 6759. 

R.A. 3" 35" 28" 
Decl. + 48' 9' 





A and B. 






1890.610 


// 
260.3 4.56 6.0 . 


. 135 


36 


.630 


262.1 4.24 6.5 . 


• 14.5 


36 


.633 


. . . 4*3^ 6.8 . 


• 14.5 


36 


1890.62 


261.2 4.37 6.4 . 
A and C. 


. 14.2 




1890.610 


II 
242.9 19.56 


. 13.0 


36 


.630 


242.4 19.20 


• 13.5 


36 


.633 


. . . 19.04 


. 14.0 


36 


1890.62 


242.6 19.27 


• 13-5 





The micrometer was disturbed during the 
evening of the last measure, and some of the 
position-angles were lost. 



/? 1184. D.M. (21") 526. 



/J1183. B.A.0.1142. 





R.A. 3^37^ 
Decl. + 45' 


35' 1 




1890.610 
.660 

.673 


139-3 6'.'44 
139.8 6.19 
140.5 6.82 


6.0 . 

6.5 . 
6.5 . 


• 14.5 36 

• 145 36 
. 15.0 36 



R.A. 3^41' 14' 
Ded. + 22* o' 



1890.785 
.851 
.867 



II 



272.9 0.66 8.2 
271.8 0.61 8.0 
272.0 0.59 8.0 



.8.3 
.8.5 
.8.2 



36 
36 
36 



1890.83 272.3 0.62 8.1 ... 8.3 



p 1185. W2 IV. 376. 

R. A. 4^ 18" 52' 
Decl. + i8- 35' 



1890.660 
.681 
.689 

.775 



33-6 
18.3 

25.1 
254 



II 
0.15 

0.16 

0.18 

0.14 



7.6 
8.0 
8.0 

7-5 



1890.70 25.6 0.16 7.8 

The magnitude in D.M. is 7.5. 



.8.5 
.8.5 
.8.5 
.8.0 



36 
36 
36 
36 



.8.4 



/? 1186. Tauri 248 = L. 8372. 





R.A. 4^ 20" 51'^ 






Decl. + io°56'i 




1890.906 


// 
185.0 0.63 6.8 . 


• 9.5 36 


.911 


180.4 0.61 6.7 . 


. 9.0 36 


•939 


181.0 0.53 6.8 . 


. 10.5 36 



1890.92 182. 1 0.59 6.8 . . 9.7 

In Argblander and Hbis, 6.0-m, and as bright 
as that in most of the catalogues. 

/? 1187. 5 Oamelopardi. 



1890.65 139.9 6.48 6.3 . . 14.7 





R. A. 4'* 45- 14' ) 
Decl. + 55" 4' i 






1890.775 


245.4 12.86 5.5 . 


. 12.0 


36 


.777 


245.3 12.90 5.5 . 


• 135 


36 


.785 


244.9 12.90 5.5 . 


. 13.0 


36 


1890.78 


245.2 12.89 5-5 • 

fi 1188. 

R.A. 5^4" 33"^ 
Decl. — i' 28' i 


. 12.8 






A and B. 


* 




1890.832 


e // 

103.0 i.oi 7.8 . 


. 10.5 


36 


.840 


108.4 1.29 8.0 . 


. 10.5 


36 


.851 


106.7 1.38 7.8 . 


. 1 0.0 


36 



1890.84 106.0 1.23 7.9 . . 10.3 
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This is one of the principal stars, and near the 
central portion of the great cluster in Herailes. 
It was the only pair close enough to be called a 
double star, I could find on this occasion; but 
the conditions were not specially favorable. Of 
course there are many stars within, say, 2" of 
each other; but in all of the bright compressed 
clusters which I have examined with this and 
other instruments^ there seems to be a remark- 
able absence of real double stars, and this seems 
to be true of star clusters generally. 

/?1200. L. 31421. 



R.A. 17^ II" 5' 
Decl. + 14* 49' 



1890.422 

•447 
458 



ti 



135 
12.7 

10.5 



1.41 
1-52 
1-33 



8.0 

7.5 
8.0 



"•5 36 
12.5 36 

12.5 36 



1890.44 12.6 1.42 7.8 . . 12.2 

This is the preceding of two 8-m stars, same 
declination, and 33' apart. Near a Herculis, 



/J1201. O. Arg. N. 17215. 

R.A. 17** 26" 40') 
Decl. + 67- 52' i 



1890.463 
.496 

•499 



ti 



339.0 0.43 7.0 
337-1 0.39 8.0 
338.4 0.48 8.3 



. 7.0 36 
. 8.2 36 
.8.3 36 



1890.49 338.2 0.43 7.8 .. . 7.8 



fs 1202. D.M. (3-) 3564. 



R. A. 17^ 55- 33- ] 
Decl- + • 3* 33' S 





A and B. 






1890.463 


351.6 0.75 8.0 . 


. 9.0 


36 


.479 


353-5 0.83 8.5 . 


. lO.O 


36 


•496 


354.1 0.65 8.0 . 


. 9.0 
- 9-3 


36 


1890.48 


353.1 0.74 8.2 . 






C and D. 






1890.463 


92*2 3.85 8.7 . 


. 1 1.5 


36 


.479 


93-2 3-99 lo.o . 


. II.O 


36 


.496 


94-3 3-89 9-5 • 


. 11.5 


36 


1890.48 


93-2 3-91 9-4 • 


. 11.3 







AB and C. 






1890.463 


28.2 104.00 




36 


•473 


28.4 104.02 




12 


.476 


28.3 103.73 




36 


.479 


28.1 103.72 




36 


1890.47 


28.2 103.87 

AB and E. 






1890.473 


e H 
138.4 90.18 9.0 . . 


.8.8 


12 


•476 


138.4 90.44 8.5 . . 


.8.4 


36 


•479 


138.6 90.34 8.5 . . 


.8.4 


36 



1890.47 138.5 90.32 8.7 .. . 8.5 

A and C are, respectively, Lamont 2849 and 
2852, but the declination of the latter should be 
i' more. The magnitudes of these stars in D.M. 
are the same, 8.2. 



ft 1203. Serpentis 191. 



R.A. 18^ 19" 56' 
Decl. + o' 44' 



1890.652 

•675 
.689 



67.4 
66.9 
69.1 



M 



0.30 
0.31 
0.29 



7.0 . 
8.0 . 

7^5 • 



• -7-3 
. .8.2 

. .7.7 



36 
36 
36 



1890.67 



67.8 0.30 7.5 .. . 7.7 



A very close and nearly equal pair. This is 
L. 34015. (See p. 102.) 



ft 1204. Aquilae 56. 





R. A. 19^ 6- I' \ 
Decl. + 2'25'i 








A and B. 






1890.556 
•564 

•573 


3.6 0.51 7.0 . 
4.6 0.44 8.0 . 
3.3 0.38 8.0 . 


. . 8.0 

• 8.5 

. . 9.0 


36 
36 
36 


1890.56 


3.8 0.44 7.7 . 
A and C, 


..8.5 




1890.553 
•556 

.573 
.610 


• 
195.0 12.42 

195.6 12.92 

194.9 13.11 

1945 13-10 


. 14.0 
. 14.0 
. 14.0 
. 14.0 


36 
36 
36 
36 


1890.57 


195.0 12.89 


. 14.0 
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A and C (= ()2 425). 



1890.613 
■630 

•633 



n 



28.6 13.89 
28.8 13.80 
28.4 13.70 



36 
36 
36 



1890.63 



28.6 13.80 



The new star, B, is much nearer the principal 
star than those which constitute 0^2 425. The 
distance of D has never been measured directly 
before. OH gives the distance of CD, derived 
from the angles, in connection with the measures 
of AC, as 4^II (185 1.7). There has probably 
been no change in these stars, unless the dis- 
tance of C has increased. The following are all 
the measures: 



// 



1847.49 


27.6 


12.33 


02; 


3n 


1867.00 


29.9 


12.72 


A 


3n 



/J1211. L. 40744, 

R. A. 20" 57- 15" ) 
Decl. — 1 8- 35' i 



// 



1890.644 


343.8 0.65 


8.0 . 


. . 8.3 36 


.649 


345.6 0.58 


7-5 • 


. . 8.0 36 


.652 


344.6 0.50 


7.0 . 


. . 8.0 36 



1890.65 344.7 0.58 7.5 ... 8.1 

The following star of a small triangle; dis- 
covered with the 12-inch. 



/? 1212. 24 Aquarii. 





R. A. 21*' 33" 
Decl. — 0* 


20*^ 

36' i 






1890.725 

.760 

•777 


256.5 0.44 

2549 0.45 
252.0 0.45 


6.8 . 
6.5 . 
6.2 . 


• -7-5 
. . 6.7 

. .6.5 


36 
36 
36 


1890.75 


254-5 0.45 


6.5 . 


. . 6.9 





A fine moderately close pair, and it is safe to 
say at the outset that it will prove to be a binary. 
The proper motion of this star is o''.2i5 in the 
direction of 81 ''.5, and it is evident that it is 
common to both stars. (See p. 126.) 



/? 1213. D.M. (12^) 4710. 

R. A. 2i*»48"26'> 
Decl. -f 13' o'i 

A and B. 



1890.675 


258.7 62.21 8.0 


.678 


258.9 62.40 8.0 


.709 


258.8 62.25 8.0 


1890.69 


258.8 62.29 8.0 




B and C. 



36 
36 
36 



1890.675 
.678 
.709 



// 



312.7 

3II-5 
3II-5 



0.91 

075 
0.78 



9-3 
9.0 

9.0 



. 9.6 

•9-5 
•9-5 



36 
36 
36 



1890.69 311-9 0.81 9.1 . . . 9.5 

I found this triple with the Chicago refractor 
in 1884, but it has not been given in any of my 
previous lists of new pairs. 



/? 1214. D.M. (33") 4387. 

R. A. 21*" 51° 23* 
Decl. + 33' 45' 



A and B. 



1890.633 
.652 

.673 



205.8 
204.3 
204.8 



1.44 

1-33 
1.40 



9.0 
9.0 
9.0 



10.3 
10.5 
1 0.0 



36 
36 
36 



1890.65 


205.0 1.39 9.0 . 

C and D. 


. 10.3 




1 890.633 


// 
246.3 5.07 10.5 . 


.11.0 


36 


.652 


245.6 4.98 9.5 . 


. 10.8 


36 


•673 


245.6 5.12 9.3 . 


. 10.5 


36 


1 890.65 


245.8 5.06 9.8 . 
A and C. 


. 10.8 




1890.633 


II 
18.4 112. 16 


• • 


36 


.652 


18.1 112.55 


• « 


36 


•673 


18.5 112.58 


• • 


36 



1890.65 18.3 112.43 

This quadruple star was noted by me in 1884, 
but is not included in any of my previous cata- 
logues. There is a faint star about 20" from C, 
in the direction of 285**; and a 5" pair of faint 
stars between AB and CD. A good many smaller 
stars in the field. C is No. 4388 of the D.M.; 
magnitude, 9.3. 
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ably a difficult object at all times, or it would 
have been detected by some of the many observ- 
ers who have measured the wide pair. In 1880 
I made a set of measures with the Chicago 18^- 
inch, but saw nothing of the close pair. (See 
p. 136.) 

fi 1221. D.M. (41-) 4788. 



R.A. 23" 22" 12' 
Decl. + 41' 46' 



1890.496 

499 
.518 



// 



145-7 
144.7 

145.2 



1-93 
1.91 

1.89 



9.5 

9.5 
9.0 



10.5 
10.5 
10.5 



36 
36 
36 



1890.50 145.2 1. 9 1 9.3 . . 10.5 

Discovered by me at the Warner Observa- 
tory, in 1885, on the occasion referred to in the 
note to No. 12 16 of this list. 

fi 1222. D.M. (2") 4669. 



R. A. 23** 22" 23' \ 
Decl. + 2 54' \ 



II 



1890.802 


37.3 


1.23 


9.2 . . 


.9.3 36 


.824 


37.4 


1.07 


8.6 . . 


. 8.7 36 


.840 


37.5 


113 


9.0 . . 


. 9.0 36 



1890.82 



37.4 1. 14 8.9 . . . 9.0 



Discovered with the 12-inch. 



P 1223. D.M. (4-) 5046. 

R. A. 23^ 39" 16" 
Decl. + 4* 27' 



1890.802 
.824 
.840 



297.0 
298.9 
299.9 



m 
1.35 

1.34 
1.30 



8.0 . . 1 1.0 36 

8.5 . . ii.o 36 

7.7 . . 10.5 36 



1890.82 298.6 1.33 8.1 . . 10.8 



Discovered with the 12-inch. 



/J1224. L. 46942. 

R. A. 23^ 50" 52* 
Decl. + 55* 10' 



1890.725 

•747 
.760 



200.9 3.98 6.7 . . 13.0 
204.8 3.94 6.7 . . 13.5 
204.2 3.90 6.5 . . 13.5 



36 
36 
36 



1890.74 203.3 3-94 6.6 . . 13.3 
The magnitude of this star in the D.M. 



is 7.5. 
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P 1236. L. 8833. 

R. A. 4*^ 34" 26' 
Decl. — 21* 29' 



• ' 


A and B. 








I89I.8IO 


e u 
II6.7 1.28 


7-5- 


. 10.5 


36 


.854 


121. 1 1.58 


8.0 . 


. II.O 


36 


.859 


II7.O I.4I 


8.0 . 


. II.O 

. 10.8 


36 


1891.84 


1 18.3 1.42 


7.8 . 






A and C. 








I89I.8IO 


3i3!8 40.30 


• 


. .8.5 


36 


•854 


314.7 40.25 


• 


. .8.5 


36 


•859 


313.7 40.17 


• 


. .8.5 


36 



1891.84 3I4.I 40.24 ...8.5 

A and C are, respectively, O. Arg. S. 3268 and 
3266. 

fi 1237. L. 9145. 



R. A. 4 
Decl. + 23 



''46- 



1891.804 
.810 
.826 



58-2 
58.1 

59-4 



4.21 
4.41 

4-35 



28- 
21' 

8.0 
8.0 
8.0 



1 0.0 

II.O 

10.7 



36 
36 
36 



1891.81 



58.6 4.32 8.0 . . 10.6 



/? 1238. L. 9373. 





R.A. 4^53" 
Decl. + 26*^ 


53'^ 

21' i 




1891.804 


u 

12.7 1.50 


8.2 . 


. 1 1.5 36 


.810 


12.0 1.37 


8.0 . 


. 10.3 36 


.845 


13.0 1.38 


8.2 . 


. 12.0 36 



1891.82 12.6 1.42 8.1 . . 11.3 

This is 19* preceding, and 9' south of the wide 
pair, S. 461. 

ft 1239. 

R. A. 5** 23" 28' 
Decl. + 34* 9' 



B and D. 



1891.766 
.785 
1891.77 



3279 
32^4 

324.6 



2.40 
2.22 



. . 15.0 36 
• • ^55 36 



A and B (= H. 367). 

1891.753 234.3 7^88 9.5 . . 10.0 36 

.766 233.0 8.16 9.5 . . lo.o 36 

.785 234.1 7.97 9.5 . . 9.7 36 



1891.77 233.8 8.00 9.5 



9.9 



1891.753 
.766 

.785 



AandC (= H. 367). 

309*9 10.33 
31 1.4 10.62 
309.0 10.65 



"•5 


36 


10.5 


36 


"5 


36 



1891.77 3IO.I 10.53 • • II-2 

Herschei<'s description of the wide triple is: 
" One of the most curious objects in the heavens. 
It is a triple star, forming an equilateral triangle, 
and placed exactly in the center of a small circu- 
lar nebula, which extends a little beyond the 
stars on all sides, surrounding them like an 
atmosphere." The 36-inch shows that one of 
these stars is double. The only other measures 
of the three principal stars were made with one 
of the reflectors at Lord Rosse's Observatory: 



187377 
1873.77 



239.2 
310.5 



7-1 
9.7 



AB 
AC 



fi 1240. 26 Aurigae. 



2.31 



15-2 





R.A. 5*^30" 
Decl. H- 30** 


56" f 

25' 1 






AandB 


. 




1891.906 

1892.017 

.022 

.057 


u 

346.6 0.15 
343.9 0.14 

344.7 0.14 
342.3 0.18 


6.0 .. . 6.3 

5-5 • • 57 
6.0 .. . 6.3 

5.0 .. . 5.5 


36 
36 
36 
36 


1892.00 


344.4 0.15 


5.6 .. . 6.0 




ABandC (—-2 753). 




1891.906 
.909 
.969 

1892.017 


e // 

268.7 12.07 

267.8 12.27 
267.6 12.39 
269.2 12.27 


... 8.5 
... 8.5 
...8.7 
... 9.0 


36 
36 
36 
36 


1891.95 


268.3 12.25 


... 8.7 




AB and D (= , 


(^ 90). 




1891.909 

.969 

1892.022 


m 

II2.6 32.14 
1 12.8 32.35 
1 12.6 32.51 


. . 10.7 
. . 10.8 

. • 11.5 


36 
36 
36 


1891.97 


1 12.7 32.33 


. . II.O 


• 
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The close pair was discovered with the 36-inch. 
The 2 companion has remained absolutely fixed 
with reference to the large star, and of course 
the more distant star is only an optical com- 
panion. My distance of this star is erroneously 
printed 25*.86 in my measures of 1877. It should 
have been 3i''.47. There is hardly a doubt that 
the close pair will prove to be a binary, and per- 
haps in rapid motion. 

P 1241. 3 Geminorum. 

R.A. 6*^ 2-27' 
Decl. + 23" 8' 





A and B. 






I89I.8IO 


344^.8 0*50 5.7 . 


. 10.5 


36 


.854 


343.6 0.58 6.0 . 


. 9.0 


36 


.859 


345.8 0.50 6.0 . 


. 10.5 


36 


1891.84 


344.7 0.53 5-9 . 
A and C. 


. 1 0.0 





1891.854 63.3 18.36 . . 14-5 36 

Found in measuring 4 Geminorum {/3 1058), 
which is 46' following, and 7' south. The latter 
is closer than this pair, but easier, as the com- 
ponents are nearly equal. 

/S 1242. Scly. 2066. 



R.A. 6'* 
Decl. — 



.m 



3" 42' 
6' 18' 



A and B. 



1891.854 

.859 
.903 



122.5 
126.2 
124.7 



0.52 
0.48 

0.45 



8.7 . 
8.5. 

8.5 . 



. 9.0 
.8.7 
.8.6 



36 
36 
36 



1891.87 124.5 0.48 8.6 .. . 8.8 
ABandC (=H. 2298). 



1891.854 

.959 
.903 



92.6 43.87 
92.8 44.00 

934 43.74 



. 10.5 

. II.O 

. 10.5 
. 10.7 



36 
36 
36 



1891.87 92.9 43.87 

The wide pair, H. 2298, is in the nebula IV. 38 
(= h. 381). The principal star, which is now 
found to be a close pair, occupies the center of a 
faint, diffused nebula. (See p. 178.) There are 
no other measures of the distant star. Her- 
SCHEi< estimated it: 90°: 35*: 8 ... 10. 
29 



/3 1243. B.A.a 2759. 

R,A. 8*^ 7- 19' 
Decl. + 18'* 2' 

O M 
1891.227 343.6 1.44 7.0 . . 13.0 36 

.246 345.9 1.37 7.2 . . 13.0 36 

1892.057 343.7 1.27 7.5 . . 13.5 36 

I89I.5I 344.4 1.36 7.2 . . 13.2 

This star is 2" following 5 Cancri, and 104*' 
north. It is the star to which I called attention 
{Monthly Notices^ April, 1891) as being a suit- 
able comparison star for C of 5 Cancriy for the 
purpose of determining whether or not the latter 
has any variable motion, produced by an invisi- 
ble disturbing body. For measures of the dif- 
ference in declination of this star and Z Cancri^ 
see Monthly Notices for November, 1892. 



P 1244. D.M. (2^) 1904. 

R.A. 8^ 7" 31" 
Decl. + 2* 21' 



1891.225 


50.0 


0.78 


7.7 . 


. . 8.0 36 


.227 


49.9 


0.80 


8.0 . . 


. 8.2 36 


.244 


50.9 


0.63 


8.0 . . 


. . 8.2 36 



1891.23 50.3 0.74 7.9 .. . 8.1 



/9 1245. <2 0orvi. 

R.A. 12** 14" 21' 
Decl. — 21' 33' 



1891.285 
.326 

.331 



42.8 4.85 6.0 . . 13.5 
41.4 4.86 5.0 . . 14.0 
42.6 4.73 5.5 . . 14.0 



36 
36 
36 



1891.31 42.3 4.81 5.5 . . 13.8 

A very faint companion, and rather difficult in 



this latitude. 



/? 1246. B.A.O. 4740. 

R.A. 14'* 12" 12' > 
Decl. — 25' 16' \ 







A and B. 








189] 


[.392 


i84'*.6 


3'-23 


6.0 . 


. 13.5 


36 




.419 


187.7 


2.98 


5.5. 


. 13.0 


36 




•473 


189.0 


2.77 


5.0 . 


. 13.5 


36 



1891.43 I87.I 2.99 5.5 . . 13.3 
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A and C. 

e H 

1891.419 88.8 36.25 .. ii.o 36 

This is a naked-eye star, in Hydra. Heis, 
6.5-m; Goui*D, 6.3. 



/? 1247. L. 31296. 





R.A. 17' 7- 


2'> 








Decl. — 9" 


qI 






1891.452 


343° I 140 


8.3. 


. 9-5 


36 


.487 


349.1 2.02 


8.0 . 


. 10.7 


12 


.490 


344.0 1.52 


8.0 . 


. II.O 


12 


.502 


345.8 1.56 


7.8 . 


. 1 0.0 


36 



1891.48 345-5 I.62 8.0 . . 10.3 



/? 1248. D.M. (4°) 3406. 

R.A. 17*^ 16" 31'^ 
Decl. + 4' 29' i 



1891.452 


164.3 8-52 8.0 . 


. . 9.0 36 


455 


164.7 8-31 ^-o • 


• • 9.5 36 


.482 


167. 1 8.64 8.0 . 


..9.5 12 



1891.46 165.4 8.49 8.0... 9.3 



/8 1249. D.M. (53°) 1938. 





R.A. 17** 19" 30") 
Decl. + 53^ 58' i 








A and B. 






1 891.416 


e u 

79.7 0.44 8.8 . . 


. 9.0 


36 


.419 


79.9 0.41 9.0 . . 


. 9.0 


36 


455 


80.8 0.48 8.7 . . 


. 8.9 


36 


1891.43 


80.1 0.44 8.8 . . 
AB and C. 


. 9.0 




1891.395 


// 
74.2 62.41 


. . 9.0 


36 


.416 


74.2 62.63 


. 9.0 


36 


.419 


744 62.33 


. 9.0 


36 



I89I.4I 74.3 62.46 . . . 9.0 

Close pair discovered with the 12-inch. It is 
very difficult with that aperture. C is D.M. 
(54*) 1875. A is RUmker 5837. 



P 1250. 

R.A. 17^20" i6'> 
Decl. + 30- 52' \ 



1891.709 


63.7 2.00 9.3 . 


. . 9.4 36 


.728 


63.8 2.05 9.5 . 


. . 9.6 36 



1891.72 63.7 2.02 9.4 ... 9.5 

This was discovered with the 6-inch in May, 
1876, but inadvertently omitted from the cata- 
logues of that time. It has been previously 
measured as follows: 



57-6 
60.2 



1*93 



A 
Ho 



3n 
2 n 



1877.26 

1884.65 00.2 1.41 

The measures appear to indicate some change 
in the angle. It is the south star of a small 
equilateral triangle of stars, all in the same field. 



P 1251. B.A.a 5991. 

R.A. 17' 36- 55" > 
Decl. + 16^* 2' \ 



1891.537 


80.8 


1.40 6.0 . . 1 1.5 


36 


•540 


78.5 


1.42 6.0 . . II.5 


36 


.597 


77.7 


1.30 6.0 . . II.5 


36 



1891.56 79.0 1.37 6.0 .. II. 5 

This pair was discovered with the i8j^-inch, 
at Chicago, but not included in the catalogues 
of new pairs issued at that time It is a naked- 
eye star, in Ophiuchus, In D.M., 5-m; Heis, 6; 
Harvard, 5.7. 



P 1252. L. 33818. 





R.A. 18^ 15" 
Decl. — iT 


55'^ 
55' 1 




1 891.419 

.845 
487 


«f 
182.9 ^•32 

182.8 1.08 
182.5 1-28 


8.7 . 
8.3. 
8.2 . 


. . 9.0 36 
. . %.% 36 
. . 8.6 12 



1891.46 182.7 1.23 8.4 ... 9.1 

This was discovered with the i8J^-inch, at 
Chicago, in June, 1875, but inadvertently omit- 
ted from my published catalogues. The only 
other measures are: 



1876.70 i82'.4 



I^2I 



3n 



PUBLICATIONS OF THE LICK OBSERVATORY. 



227 



/? 1253. Ljrrae 28. 





R.A. 18*' 28" 
Decl. + 30' 


24- 1 
28i 






1891.326 

•392 

.416 


157-0 7-68 
155-9 7-42 
155-9 7.21 


6,0 . 
6.0 . 
6.5 . 


- 13-5 

• 13-5 

• 135 


36 
36 
36 



1891.38 156.3 7.44 6.2 . . 13.5 

This is a naked-eye star, in Lyra, 
6.5-m. I^ALANDB 34418. 



Heis, 



/? 1254. Wi XVIII. 935. 

R.A. 18** 38"" 52* 
Decl. — 13" 48' 



I89I.4I9 


77.0 


2.96 


8.0 . . 


1 0.0 


36 


.485 


76.9 


2.95 


8.0 . . 


9.5 


36 


.487 


76.3 


2.48 


8.2 . . 


12.0 


36 


•531 


81.3 


2.13 


8.5 . . 


II.8 


12 


•534 


82.5 


2.75 


8.2 . . 


"•5 


12 


•537 


, 75-2 


2.77 


8.2 . 


.11.0 


12 


1891.50 


78.2 


2.67 


8.2 . . 


. II.O 





This pair was discovered with the i8j^-inch, 
at Chicago, in 1875, but not inserted in the cata- 
logues of that time. It has not been measured 
before. 

/J1255. B.A.O. 6476. 



p 1256. Wi XIX. 265. 



R.A. 19*' i2"»36'J 
Decl. + 6" /J 



i89i^559 
.562 

•575 



u 



39.8 0.68 8.2 
34.7 0.66 8.5 

36.9 0.58 8.3 



. 8.2 36 
. 8.5 36 
.8.3 36 



1891.56 



37.1 0.64 8.3... 8.3 



The planetary nebula, Dreyer 6781, has the 
same R. A., and is 12' north. 



P 1257. L. 37156. 

R. A. 19** 30" 26' 
Decl. + 10' 53' 



1891.709 
.711 

•731 



176.4 3.89 


6.3 . 


. 13.0 36 


I74-0 3-65 


7.0 . 


- 13-5 36 


176.0 3.61 


7.0 . 


. 13.0 36 



1891.72 175.5 3.72 6.8 . . 13.2 



Magnitude in D.M., 6.8. 



/? 1258. D.M. (29') 3838. 



1891.490 
.496 
.502 



R. A. 19*" 55" 26' 
Decl. + 29' 35' 

O M 

156.2 1.40 8.0 

162.0 1.42 8.3 

1540 1-53 7-6 



II.O 

11.5 

lO.O 



12 

12 
36 



1891.49 157.4 1.45 8.0 . . 10.8 

In attempting, in 1878, to measure /? 439, 
which is near this place, I inadvertently meas- 
ured another star, which is obviously this pair. 
That observation is: 



1878.41 159^.9 



i''-52 



/? 



I n 



ft 439 is 30' following this. 



/? 1259. W2 XX. 563. 





R.A. 18^51" 
Decl. + 48** 


37- 1 
43' 1 








R.A. 20^ i6» 
Decl. + 30'' 


27- > 
13' 1 






1891.559 

•575 
.610 


85-1 1-55 
89.0 1.54 

90.0 1.60 


6.0 . 

5-5 • 
6.0 . 

5.8 . 


. 13.0 
. 13.0 

. 11.5 
. 12.5 


36 
36 
36 


1891.636 
.652 
•655 


M 
169.5 0.48 

I73.I 0.44 

173.0 0.49 


8.2 . . 
8.3. . 

8.3. . 


.8.5 
.8.7 
. 9.0 


36 
36 
36 


1891.58 


88.0 1.56 


1891.65 


1 7 1. 9 0.47 


8.3 . . 


.8.7 





/? 1260. D.M. (55°) 2368. 





R. A. 20*^ 16" 


39"! 






Decl. +55- 


19' 1 




1891.540 


i7o°.3 0.42 


8.0 . 


• 10.5 36 


.578 


165.7 0.49 


8.3 . 


. 1 1.5 36 


-594 


172.2 0.50 


8.4 . 


. 10.5 36 



1891.57 169.4 0.47 8.2 . . 10.8 
This is 18' north of 2 2761. 
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/J1261. D.M. (15') 4384. 



1891.854 
.856 

.859 



R. A. 21** 10° 29" 
Decl. + 15' 35' 

147!© 1.65 8.5 . . 9.5 36 
152.2 1.81 8.5 . . 9.2 12 
147.5 I-7I 8.4 . . 10.5 36 



1891.85 148.9 1.72 8.5 . . 9.7 

This was discovered with the 18}^ -inch, at 
Chicago, in September, 1884, but not given in 
any of my catalogues of new pairs. The only 
other measures are: 



1886.76 



151 -5 



I .39 



Ho 2 n 



/S1262. L. 41483. 





R.A. 21^ 15" 
Decl. — 15* 


39'^ 
26' i 






1891.854 


m 
I 14.3 1.82 


8.3 . . 


•9.3 


36 


.856 


II3.I 1.56 


<).4 • • 


. 8.7 


12 


.859 


1 12.6 1.99 


8.3 . . 


.8.9 


36 


1891.85 


"3-3 1-79 


8.3 . . 


. 9.0 





This was found with the 6-inch, in 1873, in 
looking for Hj N. 139. The place of that star 
is given by Herschel II. as 21^ 12"; + 15° 26'. 
There is no pair in that vicinity, and it is possi- 
ble that his place should be south declination, 
instead of north. This pair is inserted here to 
give it a number for future reference. 



fi 1263. L. 42381 
R.A. 21^ 38" 40' J 



1891.594 

.597 
.600 



Decl. -f 2 \i\ 

O H 

214.7 0.48 8.5 . . lo.o 36 

21 1.5 0.48 8.5 . . 10.5 36 

21 1.7 0.48 8.5 . . lO.O 36 



1891.60 212.6 0.48 8.5 . . 10.2 

This is 4' preceding, and 9'.6 south of P 689. 



/?1264. L. 43933. 



R. A. 22*" 24" 
Decl. — o" 



1891.673 
.709 

1891.70 

This is I" 
north. 



21.6 
21.4 
22.2 



4.02 

367 
3.86 



I' 

29' 

7-5 • • 1 30 36 
8.0 . . 13.5 36 
8.0 . . 13.5 36 



21.7 3.85 7.8 . . 13.3 
24' following ^ Aguarii, and 9 



/3 1265. D.M. (60°) 2425. 

R.A. 22^35" 1 8' 
Decl. -f 60" 47' 



B and C. 



1891.575 
.578 
.581 

1891.58 



250.5 
253.2 
250.4 



0.58 

0-55 
0.56 



9.0 . 
9.0 . 
9.4. 



9.0 

9.1 
9.5 



251.4 0.56 9.1 ... 9.2 



A and BC. 



1891.575 
.578 
.581 

1891.58 



346.3 39.65 

346.4 39.70 

346.2 39.72 



o*7 ... 
0,0 • • • 
9.0 . . . 



3463 39.69 8.8 .. . 



/3 1266. D.M. (30°) 4963. 



36 
36 
36 



36 
36 
36 





R. A. 23*^ 24" 29' } 
Decl. + 30'' 10' 5 






A and B. 




1891.673 


72!i 0.24 7.5 .. . 7.5 


36 


.692 


75.6 0.26 7.3 .. . 7.3 


36 


.709 


74.2 0.23 7.5 .. . 7-5 


36 


1891.69 


74.0 0.24 7.4 .. . 7.4 




ABandC (— -^^3018). 




1891.673 


203.7 19-00 . • • 9-5 


36 


.692 


203.7 18.90 ... 8.7 


36 


.709 


203.0 18.86 ... 8.8 


36 



1891.69 203.5 18.92 . . . 9.0 

There has been no change in the distant star 
since the first measures by Struve. 
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/J 1273. O. Arg. N. 14457. 

R. A. 14" 14"" 2' ) 
Decl. + 48' 28' \ 



1892.156 


196. 1 


1.07 8.7 . 


. 9.5 


36 


.170 


194.0 


1. 00 8.5 . 


• 9-5 


36 


.186 


191. 8 


1. 18 8.6 . 


. 10.5 


36 



1892.17 193.0 1.08 8.6 . . 9.8 



/? 1274. B.A.O. 6216. 

R.A. 18^ i2"35'> 
Decl. + 56- 33' \ 

A and B. 

e H 

239.2 95.76 6.0 . . . 

239-1 9547 6.8 .. . 



1892.323 
.386 



36 
36 



1892.35 239.1 95.61 6.4 





B and C. 






1892.323 


150^9 077 9.5 . 


. 10.5 


36 


.386 


1 46. 1 0.93 lO.O . 


. 10.5 


36 


403 


144.4 0.94 1 0.0 . 
147. 1 0.88 9.8 . 


. 10.8 
. 10.6 


36 


1892.37 






B and D. 






1892.323 


8^3 4-87 


. lO.O 


36 


.386 


7-1 593 


. 10.5 


36 


403 


10.2 5.20 


. 10.6 


36 



1892.37 



8.5 5-03 



10.4 



The distant double companion, BU, to the 
bright star was noted by me in 1878. The large 
telescope shows that one of these is a dose 
pair. 
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ADDITIONAL NOTES. 



^2. (p. 15.) 

Glasenapp has recently determined the orbit 

of this pair (A. N. 3145), and finds the following 

elements: 

P = 156.62 years. 

T= 1890.3 

e = 0.40 

a = o\s5 
i = 7o'.2 

a = I54^9 

^ = 43'-9 

It will be seen from the diag^ram I have given 
{Know/edge, March, 1891) of the measured 
positions of the components since 1830, that the 
arc is too small to obtain, with any certainty, the 
real orbit of this pair. The observations seem 
to point to a period much longer than that given 
above. 

20 Persei. /3 524. (p. 31.) 

I have given the following apparent orbit of 
this rapid system in Astronomy and Astro- 
Physics for May, 1893 (Vol. XII., p. 404). 

I have obtained by the graphical method the 
following elements: 

P = 27.7 years. 
T= 1883.8 
e = 0.475 
a = o*.237 
/ = 73 .6 
a = I32\4 
A = 85-.5 

Apparent Orbit. 

Length of major axis = 0^.42 

Length of minor axis ^ o".i3 

Angle of major axis = I3I^5 

Angle of periastron = 58\o 

Distance of star from center = 0^.03 



Professor Glasenapp has found substantially 
the same elements {^Astronomy and Astro- 
Physics^ Vol. XII., p. 499), by another method, 
from the same apparent ellipse. 

95 Oeti. A.O. 2. (p. 33.) 

For a collection and discussion of all the 
measures of this pair, see Astronomy and Astro- 
physics for October, 1893 (Vol. XII., p. 681). 

40 Eridani. ^ 518. (p. 36.) 

The double companion to 40 Eridani was dis- 
covered by Herschel in 1783. It was next 
observed by Struve in 1825, but it was too 
difficult to measure. The measures of precision 
really commence with the observations of O. 
Struve in 1851. Since that time it has been 
looked after by the various double star observers, 
and the arc of nearly 60**, through which the 
small star has passed in the last forty years, is 
ver>' well defined, and the measures as a whole 
appear to be fairly satisfactory. The mean 
angular change has been about one degree and a 
half per year, but it is obvious that the apparent 
ellipse is a very elongated one, and therefore the 
average motion for a complete revolution will be 
a much smaller quantity. 

Though the period is long, this is an interest- 
ing binary from the large proper motion of the 
system. Only four stars in the northern hemi- 
sphere have a larger proper motion. This is 
common to the principal star, and to the binary 
companion, which is more than 80' distant. Hall 
finds a parallax for A of 0^.22, so that the sys- 
tem is comparatively near the Earth. 

The only orbit of BC is by Gore {Monthly 
Notices y 1886, March), who used the measures 
down to, and including, 1883. He found a period 
of 139.0 years. Since that time additional meas- 
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ures have been made, which are not well repre- 
sented by the ellipse, and it is evident that this 
provisional orbit is not the best which can now 
be made. 

I have collected from original sources all the 
observations, and give them in chronological 
order: 



I 

2 



4 

5 
6 

7 
8 



1783.13 
1825.12 



326.7 CI. II. 
287.0 . . . 



// 



10 



159.9 
155.8 
154.0 
147.6 
144.0 
140.4 

137.0 
128.2 

127.5 
126.4 

125.4 
122.9 

125.0 



3± 

3.91 

4.14 

4.45 
4.26 

4.46 
4.27 
3.92 
3-36 
3-94 
3.49 

• • • 

3.51 



I n Herschel 

I n Struve 

1 n Dawes 

4 n O. Struve 

6 n O. Struve 

2 n Winnecke 

2 n O. Struve 
in O. Struve 
4 n O. Struve 
6 n Bumham 

3 n Cincinnati 

4 n Dembowski 
4 n Burnhani 

1 n Cincinnati 

2 n Hall 



120.0 


3.29 


I n 


Cincinnati 


I2I.3 


3.28 


Sn 


Bumham 


122.0 


3.16 


50 


Bumham 


1 19.0 


3-53 


6n 


Bumham 


1 18. 1 


3.24 


2 n 


Hall 


1 19. 2 


3.07 


2 n 


Bumham 


1 15.8 


3.10 


2 n 


Hall 


II2.2 


3.22 


2 n 


Leavenworth 


II2.2 


3.00 


6n 


Hall 


III.O 


3.01 


3n 


Tarrant 


107.7 


3.04 


5n 


Hall 


106.8 


2.94 


30 


Bumham 


105.0 


2.81 


3n 


Tarrant 


103.5 


2.79 


4n 


Hall 


lOO.O 


2.68 


4n 


Bumham 


98.5 


2.65 


5n 


Hall 


97.4 


2.48 


4n 


Bumham 



II 



12 

13 
14 

15 
16 

17 

18 
19 

The two angles of Herschel and Struve, 
and the seventeen positions derived from the 
measures, as shown above, are accurately laid 
down on the diagram. When more than one set 
of measures is used, as indicated by the brackets 
and corresponding marginal numbers, a simple 
mean is taken. 
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40 Eridani Z 618. 



u 



1877.88 


-- 20.0 


1886.34 


— 0.08 


1 879.1 1 


-- 80.0 


1888.12 


— 0.22 


1880.26 


-h 0.24 


1888.94 


— 0.12 


1881.98 


0.03 


1890.89 


— O.IO 


1883.00 


+ 0.30 


1891.78 


0.00 


1883.80 


+ 0.08 







According to this orbit the angle at the time 
of Herschel's observation in 1783 was 324".8, 
and the distance 5''.35. At the date of Struve's 
examination the angle would be 244*.7, and the 
distance i''.70. Under the circumstances this 
variation in the angle is not surprising. If the 
small star had been seen with any certainty, it 



PUBLICATIONS OF THE LICK OBSERVATORY. 



I 



served positions given above are accurately laid i confidence in the substantial accuracy of this 

down to scale. It will be seen that this ellipse \ result, as well from the appearance of the star, 

represents all the measures except the last, where \ which is perfectly remembered at this time, as 

the measured distance appears to be altogether ' from the micrometrical measures themselves. I 

wrong. As I have already said, I have every . have therefore endeavored to ascertain whether 
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of this examination. I have used selected mean 
results at convenient intervals as shown, which 
are laid down accurately to scale. The smaller 
ellipse was then drawn to satisfy equal areas 
in equal times as accurately as possible. This 
ellipse gives a period of about 130 years, and an 
eccentricity of the real ellipse of 0.63, with peri- 
astroo passage in 1906. It was apparent that 
with the length of arc described, many other 
and much larger ellipses could be drawn, which 
would equally well satisfy the observations, and, 
so far as one can tell at this time, give periods as 
likely to be correct. The larger ellipse was then 
drawn, and it represents the measures through- 
out exactly as well as the other. There is no 
appreciable difference between them in this 
r^ard, except as to the measures of Struve in 
1830, and the difference there is only o".ii. 
This is not only an insensible quantity in such a 
distance, but far below the probable error of his 
measures. In fact, his measures of this pair 
range in distance from 3".32 t<J 3".57, the mean 
being 3". 487. If any weight were to be given to 
the other measures of that time, South 5".66 



(1823.40), Herschei. 4".62 (1830.20), and Hkr- 
SCHEL 7".69 (1831.34), the distance of the com- 
panion as given by the larger ellipse is still much 
too small, and consequently the ellipse itself. 
These measures, however, should not be used for 
any purpose, and it is far better to rely wholly 
on the obser\'ations of Struve. 

The second ellipse gives a period of a little 
over 300 years. The eccentricity of the real 
ellipse, of which this is a projection, is 0,56, 
differing in that respect but little from the other. 
It is probable that the first ellipse could have 
been made a little smaller, so that it appears to 
be safe to say that the period of this pair is 
somewhere between 120 and 300 years, and that 
until a longer arc has been passed over, it will 
be impossible to say with any certainty what the 
real time is. For the next ten years the two 
ellipses are practically coincident, and the meas- 
ures will not show the extent of the apparent 
orbit, but the obser\'ations of the succeeding 
decade should be sufficient to confine the error 
of the periodic time within narrow limits. This 
will always be an easy pair to measure, for with 
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the shortest time the minimum distance will not 
be less than o".6, and may be as much as i". 

Mr. Gore has computed a provisional orbit 
{Monthly Notices^ TJII., 333), adopting one of 
the smallest apparent ellipses to represent the 
measures, and finds a period of 125.52 3'ears. 



0:S;'285. (p. 83.) 

In the Sidereal Messenger for June, 1891, I 
gave the apparent orbit of OJ^' 285, with a list of 
the measures down to that time upon which it 
was based. From this I deduced the period, but 
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oVs 



 I  I  I 



1.0 



Scale. 



by a clerical error it is printed in the paper 
referred to as 72.7 years instead of 62.7. The 
other elements of the real orbit were not given. 
Mr. GoRK has recently published a new orbit 
of this pair in Monthly Notices, Royal Astro- 
nomical Society, for April, 1893, which differs in 
every material respect from the previous orbit. 
It is a good example of totally dissimilar results 
being derived from precisely the same data. It 
seems to me that the measures are better repre- 
sented by the first ellipse; but, however that 
may be, it will be of some interest now, and more 
hereafter, to show on the same diagram the two 
orbits. I have carefully gone over my original 
diagram, and as I see no reason for changing it 
in any respect, it is reproduced exactly as it was 
given, with the addition of the position derived 
from my measures at Mount Hamilton in 1892. 
This orbit is marked A. The ellipse B is that 
found by Gore, using the same observations, 
including the last set of measures in 1892. 



For a further comparison of the two, I have 
obtained from my orbit all the elements: 



Burnham. 


Gore. 


P 62.1 years. 


118.57 years 


T 1885.3 


1881.93 


e — 0.429 


0.58 


a — o".387 


o".46 


^ — 44 -3 


45°.7 


R =-• 54'-3 


io7".o 


A— i8o\o 


i6i°.4 



If the second orbit is correct, this will soon be 
an easy pair to measure, and it is probable that 
the present year will show whether or not the 
distance is. really increasing. According to my 
ellipse the distance between the components will 
not exceed o".25 for some years to come. Of 
course, in any event, the elements at this time 
are only provisional, but annual observations] for 
the next three or four years should define the 
general form of the apparent orbit. 
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I have not given a comparison of the errors 
of the observations according to the respective 
orbits, as that sufficiently appears from an inspec- 
tion of the diagram. 

Note. — After the foregoing was written, I had an 
opportunity, in company with Professor Hough, of 
examining this pair on June i6th, with the i8>^-inch 
refractor of the Dearborn Observatory. It appeared 
certain from inspection that no sensible change in the 



distance had taken place since my measures at Monnt 
Hamilton in 1891 and 1892. It is a rather difficult pair 
with the Dearborn telescope, but I made on this occa- 
sion what seemed to be a fairly good measure, and 
obtained 156*.© for the position-angle, and ©".24 for the 
distance. This would seem to indicate that the distance 
is not increasing, and that the shorter period is more 
likely to be correct. {Astronomy and Astro-Physics^ 
August, 1893.) 



248 PUBLICATIONS OF THE LICK OBSERVATORY. 



r Oygni. A.a.O. 13. (p. 124-) : about seven inches aperture. His observations 

The companion to this star was discovered by . were the first to show that the small star was in 
Alvan G. Clark in 1874, October, with the ' motion, and they continued long enough to prove 
26-inch object glass, which was subsequently . a change of about 30° in angle, with some dimi- 
mounted at the McCokhick Observator>'- At . nutioti of the distance. It was soon evident that 
this time the new pair was not difficult, and it this was orbital motion. The lai^e star was 
was measured on many nights in the few years known to have a large proper motion, amounting 
following by Dehbowski with an instrument of annually to o".484 in the direction of 17*. 3, and 
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the measures showed that this belonged to the 
small star as well, and that they must form a 
physical system. The companion was also meas- 
ured by other observers from time to time, but 
very little was done for some years following 
1880. It had become a much closer and more 
difficult object, and like all similar pairs it was 
neglected by many observers with instruments 
sufficiently powerful to measure it properly. 

When my work in this line commenced at the 
Lick Observatory, I placed this pair on the work- 
ing list, and observed it regularly every year as 
long as I remained there. By this time the 
change in distance of the components had made 
it a rather difficult pair with the 36-inch, except 
under very favorable conditions. 

Gore, in 1886, using the measures down to 
1885, computed a provisional orbit of this pair, 
and found a period of 53.87 years (A. N. 2749). 
Some of the measures were discordant, and the 
arc was too small to give any ver>' good result. 
When the later measures at Mount Hamilton 
were made, it was clear that the apparent orbit 
must be represented by a very different ellipse, 
and therefore special attention was given to 
measuring the companion with all possible care. 
The arc passed over is now nearly 180**, and with 
a sufficient number of reliable measures a good 
orbit should be made. The following are all 
the published measures of this pair, arranged in 
chronological order: 



1874.89 162.6 1. 1 1 2 n 
1875.12 174.5 1.24 2n 

1875.69 170.5 1.32 3 n 
1876.79 161. 5 1.24 2 n 
1876.83 166.9 ^-^2 2 n 

1876.90 160.2 1.03 2 n 

1877.70 155.3 1.26 8 n 
1878.41 150.0 1.06 I n 
1878.54 147.5 1-09 3 n 
1878.76 158.8 1.09 2 n 
1879.50 148.3 0.90 2 n 
1879.75 147-3 098 6 n 



Newcomb 

Dembowski 

Dembowski 

Dembowski 

Waldo 

Hall 

Dembowski 

Burnham 

Dembowski 

Hall 

Burnham 

Hall 



1880.77 137.4 1.04 in Frisby 
1883.88 159.2 ... 3 n Seabroke 
1885.52 1 16.3 1.08 3 n Tarrant 
1885.73 io<^-7 062 I n Hall 

1886.78 80. zb 0.5 =b in Hough 
1887.76 56.4 0.4 dz in Hough 
1889.49 36.5 0.50 4 n Burnham 
1890.54 20.5 0.54 3 n Burnham 
1891.49 12.4 0.61 3 n Burnham 
1891.69 9.3 0.52 3 n Hall 
1892.40 2.3 0.61 3 n Burnham 

It is obvious that some of these measures are 
32 



I 



of little value in an investigation of the relative 
motion, and that if any trustworthy conclusion is 
reached, it must be by rejecting doubtful and 
incomplete measures, and combining those made 
on a proper number of nights, and by the most 
experienced observers. Therefore, as a prelimi- 
nar>' step to laying down the positions to scale, 
I have selected the following: 



1875.46 172. 1 1.29 5n 

1876.85 160.8 1. 14 4n 

1877.70 155.3 1.26 8 n 

1878.57 152. 1 1.08 6n 

1879.62 147.8 0.94 8 n 

1880.77 137.4 1.04 in 

1885.73 100.7 0.62 I n 

1889.49 36.5 0.50 4 n 

1890.54 20.5 0.54 3 n 

1891.59 10.8 0.56 6 n 

1892.40 2.3 0.61 3 n 



De 

De-Hl 

De 

De-Hl-/5 

HI-/; 

F 

HI 

ft 

ft 
H1-/5 

ft 



These observations are shown on the accom- 
panying diagram, which is a photographic reduc- 
tion of the large drawing, by the white circles 
connected by radial lines with the central star. 
An examination of these positions shows that 
the angular motion from 1875 to 1880 is too 
rapid when compared with the observed places 
1889 to 1892; or the motion for the latter interval 
should be increased to make the areas described 
proportional to the times. The measures in the 
first interval are by the most experienced observ- 
ers with the micrometer, and they are means of 
a sufficient number of nights to give presumably 
good results both in angle and distance. The 
last series of measures were made with the best 
telescope for the purpose in the world. I used 
every precaution to get good measures. They 
were made with a power of a^ least 1500, with 
favorable atmospheric conditions, and are con- 
sistent with each other. If we assume that the 
errors are uniformly distributed, which in cases 
of this kind is certainly not likely to be the fact, 
and that the angular motion and the distances 
are too large for the first interval, and correspond- 
ingly too small in the second, we find that the 
apparent ellipse which will satisfy the times 
requires corrections to the measures which are 
apparently inadmissible, and that it is necessary 
to wait for further measures in order to determine 
where the truth is. 

There always remains in an example like 
this, where observations have some inconsistency 
when considered together, another method of 
treating them, which might be termed the heroic 
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treatment, by the introduction of another star 
which shall account for and explain the apparent 
anomalies. It is always easy to do this, since 
one is not hampered by any restrictions, and 
can assume anything to supply the apparent 
deficiency shown by the actual observations. 

It is obvious from an inspection of the observed 
positions shown on the diagram what the general 
character of the supposed invisible star must be 
to harmonize the observations. I,et 
that the Clare companion is attended by 



I "dark" sun of equal mass, the two revolving 
about the common center of gravity in an orbit 
whose plane is at right angles to the Hne of 

, sight. For the revolution of these stars we may 
take 17.6 years, since this will answer the pur- 
pose as well as any other, and further assume 
that their apparent distance is a quarter of a. 
second, the position -angle of the invisible star 

; being zero at the date of the first measures, and 
the motion retrograde. Then for the dates of 
the respective measures the angles are as follows: 
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P= 11.54 years. 
T= 1898.8 
e = 0.20 
a = o".2i 

SI =- i25\66 
A = l99^9 

[Since the foregoing was written, I have re- 
investigated the orbit of this pair, using all the 
measures made by me at Mount Hamilton, and 
also two observations kindly made at my request 
by Prof Barnard with the 36-inch refractor. I 
get the following elements:] 

P = 11.37 years. 
T= 1886.0 
e = 0.40 
a = o".29 

Si = i09\2 
A = 106". I 

Apparent Orbit, 

Length of major axis 
Length of minor axis 
Angle of major axis 
Angle of periastron 
Distance of star from center : 



o"-54 
o .13 

I lO^.O 

326*'.o 
o".04 



37 Pegasi. 2 2912. (p. 132.) 

This pair has long been recognized as a binary 
system, but until recently no orbit has been 
attempted. For the half century following the 
first measures by Struve, the change in the 
components was substantially all in the distance, 
which has been steadily diminishing during the 
whole time. For many years past it has been a 
very difficult pair, and has often been noted as 
single. An inspection of the measures shows 
that until recently the two stars must have been 
separated by what would be a measurable dis- 
tance in the largest refractors, though in some of 
the smaller instruments the elongation would be 
difficult to detect. 

The last measure of this pair was made by me 
at Mount Hamilton in 1890, with the 36-inch 
refractor. The distance at that time certainly 
did not exceed o".i. After these measures were 
made, Mr. Gore computed the orbit (A. N. 
3129), and found a period of 117.54 years. As 
all the measures between 1831 and 1890 had put 
the smaller star in the second quadrant, this orbit 
necessarily depended upon my position in 1890, 
where the companion was placed in the fourth 



quadrant. I examined this pair on one night in 
1889, with the 36-inch, and noted it as single. 
In the following year I observed it on two nights, 
and obtained fairly good measures of the angle, 
the distance being estimated at o".i or less. It 
was obvious that if an occultation had taken 
place, the companion could no longer be in the 
second quadrant, and therefore the angle was 
given in my observations as 347^o. A diflfeience 
in the components of a little more than one 
magnitude would not be apparent in so close a 
pair. In the following year (1891) I expected 
the distance would be increased so that it could 
be measured without difficulty, but when it was 
examined under very favorable circumstances 
with the 36-inch, I found that it was practically 
single (A. N. 3114). There was no certain elon- 
gation on three first-class nights. 

It follows, therefore, that the position-angle in 
1890 should have been i67\o, and not 347^.0, as 
I have given it in my measures (A. N. 3048). 
Mr. Gore was doubtless misled by my observa- 
tions in 1889 and 1890, and assumed, as I did, 
that the companion had passed around to the 
opposite quadrant, giving a total angular motion 
of at least 230* in the sixty years covered by the 
measures. This would have been sufficient for 
the determination of a good approximate orbit. 
It is very probable that my failure in 1889, when 
the distance could not have been much more 
than o".i, to notice any elongation, and hence 
calling it single, was a mistake, since it was very 
carefully observed in 1891; and therefore, until 
the companion reappears, no investigation of the 
relative motion can be made. It is impossible to 
predict the time when this will probably occur, 
or whether it will be in the third, fourth, or first 
quadrant. Down to this time the motion is prac- 
tically rectilinear, and the apparent ellipse, so far 
as appears, may be either exceedingly eccentric, 
or the projection of a circular orbit, lying nearly 
in the line of sight. 

The following are the observations of this pair: 



1830-31 


132.^^2? 


I.0 4- 


I n 


J. Herschel 


I83I.I2* 


II2.6 


I.16 


3n 


Struve 


1835.67* 


115.6 


1. 15 


2 n 


Struve 


1839.69 


1 19.0 


1.22 


I n 


Dawes 


1841.64 


106.2 


0.65 


2 n 


Madler 


1841.65* 


123.5 


1. 13 


I n 


0. Struve 


1841.88 


1 18. 1 


• • • 


2 n 


Dawes 


1842.80* 


121. 1 


O.S5 


3n 


Madler 


1843.65* 


1 20. 1 


0.82 


2 n 


Madler 


1843.85* 


II6.7 


I. II 


2 n 


Dawes 


1845.51* 


II5.8 


0.79 


I n 


Madler 
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I 



0"4 
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Scale- 



37 PegasL 



90' 



1847.57* 


I2l!8 


4i 

0.97 


I n 


Mitchell 


I847.98* 


123.9 


0.85 


I n 


Madler 


I85I.85* 


126.2 


0.67 


2-1 n 


Madler 


I85I.89* 


1 14.4 


I.31 


I n 


W. Strove 


I852.67* 


116.4 


0.83 


I n 


0. Strove 


I853.88* 


1 18. 7 


I. II 


I n 


Dawes 


I853-94* 


122.8 


0.81 


I n 


Madler 


1854.74* 


1 18.5 


0.91 


3" 


Dawes 


1854.78 


1 14. 2 


• • • 


I n 


Madler 


1855.82 


118.4 


• • • 


I n 


Madler 


1856.78 


127.7 


0.6 -4- 


I n 


Madler 


I857.09* 


117.9 


0.74 


4n 


Secchi 


1857.87 


116.3 


0.7 db 


2 n 


Jacob 


1858.00 


128.2 


• • • 


2 n 


Madler 


i859.87» 


129.3 


0.6 =h 


I n 


Madler 


1860.69 


1 19.8 


• • • 


I n 


Dawes 


1861.98* 


148.0 


0.4 d= 


2 n 


Madler 


1863.66 


113.2 


• • • 


3n 


Dembowski 


1866.71 


99-1 


0.5 ± 


2 n 


Winlock 


1866.67 


96.6 


o.S^ 


I n 


Searle 


1866.69 


132.9 


• • • 


I n 


Searle 


1866.76 


1 16.4 


• • • 


I n 


Searle 


1867.65 


111.8 


oval 


I n 


Dembowski 


1868.76 


138.0 


• • • 


I n 


C. S. Pierce 


1869.67 


132.0 


• • • 


I n 


C. S. Pierce 


1869.75 


1 14.8 


• • • 


I n 


C. S. Pierce 


1871.92 


122.3 


0.5-^ 


I n 


Wilson & S. 


1872.56 


116.7 


obi. 


I n 


Dembowski 


1873.78* 


"93 


0.5 ± 


I n 


Wilson & S. 


1S73.87* 


119.6 


0.5 ± 


I n 


Gledhill 


I873.88* 


130.6 


oval 


i,n 


Dembowski 


1875.77 


• • • 


invisible 


• • • 


Doberck 



1877.75 


ii8!8 


0.3? 


I n 


Dembowski 


1878.63* 


130.0 


0.32 


I n 


Burnham 


1879.57* 


113.4 


0.25 


I n 


Burnham 


1879.86 


128.3 


... 


I n 


Seabroke 


1880.59 


 • • 


single 


I n 


Burnham 


1885.53* 


131.4 


0.34 


5n 


Engelmann 


1885.72 


• • • 


single 


2 n 


Perrotin 


1889.59 


• • • 


single? 


I n 


Burnham 


I890.56* 


167.0 


0.1 -•- 


2 n 


Burnham 


1891.64 


• • • 


single 


3n 


Burnham 



Leavenworth has a measure made in 1886 
{Publications of the McCormick Observatory^ 
Vol. I, Part 4), which is credited to this pair, 
but it obviously belongs to /? 291, a close pair in 
the immediate vicinity of 37 Pegasi, 

The relative change in the components will be 
seen from the accompanying diagram, on which 
the principal measures are laid down to scale. 
These measures are marked with a (*) in the 
preceding list. When two or more observations, 
made in the same year, are used, a simple mean 
is taken. 

The tendency of the observed positions to 
arrange themselves in groups, which, as I have 
heretofore shown, is always found in stars of this 
class, where the relative motion is small com- 
pared with the errors of observation, is well 
marked in this instance. 
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LIST OF THE CATALOGUES OF NEW DOUBLE STARS DISCOVERED 

BY S. W. BURNHAM. 



First Catalogue, Nos i to 8i. Monthly Notices of tJie Royal Astronomical Society^ 

March, 1873. Vol. XXXIII., 351. 
Second Catalogue, Nos. 82 to 106. Monthly Notices R. A, 5., May, 1873. Vol. 

XXXIII., 437. 
Third Catalogue, Nos. 107 to 182. Monthly Notices R. A. 6\, December, 1873. 

Vol. XXXIV., 59. 
Fourth Catalogue, Nos. 183 to 229. Monthly Notices R. A. 5., June, 1874. Vol. 

XXXIV., 382. 
Fifth Catalogue, Nos. 230 to 300. Monthly Notices R. A. 5., November, 1874. 

Vol. XXXV., 31. 
Sixth Catalogue, Nos. 301 to 390. Astronomische Nachrichten^ No. 2062. 
Seventh Catalogue, Nos. 391 to 436. Astronomische Nachrichten^ No. 2103. 
Eighth Catalogue, Nos. 437 to 452. American Journal of Science^ J^ly^ 1877- 
Ninth Catalogue, Nos. 453 to 482. Monthly Notices R. A, 5., December, 1877. 

Vol. XXXVIIL, 78. 
Tenth Catalogue, Nos. 483 to 733. Memoirs of the Royal Astivnomical Society^ 

Vol. XLIV. 
Eleventh Catalogue, Nos. 734 to 775. Report to the Trustees of the James Lick 

Trusty of obsei^ations 7nade on Mount Hamilton^ tvith reference to location of the 

Lick Observatory^ 1879. (Reprinted in Publications of the Lick Observatory^ 

Vol. I., 1887.) 
Twelfth Catalogue, Nos. 776 to 863. Publications of the Washburn Observatory^ 

Vol. I. 
Thirteenth Catalogue, Nos. 864 to 1025. Memoirs of the Royal Astronomical 

Society, Vol. XLVII. 
Fourteenth Catalogue, Nos. 1026 to 1038. Astronomische Nachrichten, No. 2875. 
Fifteenth Catalogue, Nos. 1039 to 1092. Astronomische Nachrichten, Nos. 2929-30. 
Sixteenth Catalogue, Nos. 1093 ^^ ^ ^54- Astronomische Nachrichten, Nos. 2956-57. 
Seventeenth Catalogue, Nos. 1155 to 1224. Astronomische Nachrichten, Nos. 

3047-48. 
Eighteenth Catalogue, Nos. 1225 to 1266. Astronomische Nachrichten^ Nos. 

3113-14- 
Nineteenth Catalogue, Nos. 1267 to 1274. Astronomische Nachrichten^ Nos. 

3141-42. 



^ ^ 



The last six catalogues are included in the present volume. 
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WORKS ISSUED BY THE LICK OBSERVATORY. 



*^* It is intended to issue, at irregular intervals, two series of works, the 
first, in quarto, to be known as Publications of the Lick Observatory; the second, 
in octavo, to be known as Contributions from the Lick Observatory. Occasional 
pamphlets, such as No. 2 below, may not be included in either series. At the end 
of every book a list of all the works issued will be given, for the convenience of 
librarians and others. 

For the sake of uniformity, Nos. 3 and 4 below will be counted as Contributions 
Nos. I and 2. 

1. Publications of the Lick Observatory of the University of California, prepared 

under the direction of the Lick Trustees by Edward S. Holden. Volume I., 
1887. Sacramento, 1887. 4^^- [Containing a brief history of the Observa- 
tory, with descriptions of the buildings and instruments; Observations of 
double  stars, by S. W. Burnham, 1879; ^^ ^^^ Transit of Mercury^ 1881, by 
Messrs. Floyd, Holden, and Burnham; of the Transit of Venus^ 1882, by 
D. P. Todd; Meteorological Observations, by T. E. Fraser, 1880-85; and 
Reduction Tables for Mt. Hamilton, by G. E. Comstock.] 

2. Suggestions for Observing the Total Eclipse of the Sun on January i, 1889, by 

Edward S. Holden. Printed by authority of the Regents of the University 
of California. Sacramento, 1889. 8vo. [Out of print.] 

3. Contributions from the Lick Observatory, No. i. Reports on the Observations 

of the Total Eclipse of the Sun of January i, 1889. Published by the Lick 
Observatory- Printed by authority of the Regents of the University of 
California. Sacramento, 1889. 8vo. [Out of print.] 

4. Contributions from the Lick Observatory, No. 2. Reports on the Observations 

of the Total Eclipse of the Sun, December 21-22, 1889, ^^^ of the Total 
Eclipse of the Moon, July 22, 1888, to which is added a Catalogue of the 
Library. Published by the Lick Observatory. Printed by authority of the 
Regents of the University of California. Sacramento, 1891. 8vo. [Out of 
print.] 

5. Contributions from the Lick Observatory, No. 3. Terrestrial Atmospheric 

Absorption of the Photographic Rays of Light, by J. M. SchaeberlE, Astron- 
omer in the Lick Observatory. Printed by authority of the Regents of the 
University of California. Sacramento, 1893. 8vo. 

6. Ptiblications of the Lick Observatory of the University of California. Printed 

by authority of the Regents of the University. Volume II., 1894. Sacra- 
mento, 1894. 4to. [Containing double star observations made with the 36- 
inch and 12-inch refractors of the Lick Observatory from August, 1888, to 
^ June, 1892, by S. W. Burnham.] 
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